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ABSTRACT 


This  thesis  focuses  on  the  impact  of  graduate  education 
on  the  promotion  performance  and  retention  of  General 
Unrestricted  Line  Officers.  Logistic  models  are  developed  to 
determine  the  effects  of  a  graduate  degree  from  the  Naval 
Postgraduate  School  and  other  sources  on  the  probability  of 
promotion  to  Lieutenant  Commander  and  Commander,  and  on 
retention  up  to  the  Lieutenant  Commander  and  Commander  levels. 
Results  indicate  that  graduate  education  has  a  positive  impact 
on  the  probability  of  promotion  to  Lieutenant  Commander,  with 
Naval  Postgraduate  School  showing  a  stronger  effect  than  other 
education  sources.  No  significant  effect  was  noted  for 
promiotion  to  Commander.  Graduate  education  was  found  to  have 
a  significantly  negative  impact  on  retention  prior  to  the 
Lieutenant  Commander  selection  point.  Results  for  retention 
at  the  Commander  selection  level  were  inconclusive.  It  is 
recomiTiended  that  further  research  be  done  concerning  the 
impact  of  graduate  education  on  other  officer  communities. 
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I.  INTRODOCTION 


A.  BACKGROUND 

The  benefits  of  graduate  education  have  been 
acknowledged  by  the  Navy  for  many  years.  Graduate  education 
encourages  "higher  levels  of  professional  knowledge  and 
technical  competence;  provides  incentives  for  recruitment 
and  retention  of  personnel  with  ability,  dedication  and 
capacity  for  growth;  and  recognizes  educational  aspirations 
of  individuals."  [Ref.  1] 

In  order  to  encourage  its  officers  to  obtain  graduate 
education,  the  Department  of  Defense  (DOD)  offers  several 
educational  programs.  One  such  program,  the  Naval 
Postgraduate  School,  "exists  for  the  sole  purpose  of 
increasing  combat  effectiveness  of  the  Navy  and  Marine 
Corps.  It  accomplishes  this  by  providing  post-baccalaureate 
degree.  .  .  programs  in  a  variety  of  subspecialty  areas  not 
available  through  other  institutions."  [Ref.  2]  Other  DOD- 
sponsored  schools  include  the  Air  Force  Institute  of 
Technology  and  the  Defense  Intelligence  College. 

In  those  instances  where  an  appropriate  curriculum  is 
not  available  at  a  DOD-sponsored  school  to  meet  a  valid 
subspecialty  requirement,  the  use  of  a  civilian  university 
is  authorized  at  Navy  expense.  [Ref.  1]  A  list  of  approved 


1 


civilian  institutions  appear  annually  in  OPNAVNOTE  1520 
[Ref.  3], 

In  addition  to  Navy-funded  programs,  an  officer  may 
choose  to  pursue  a  graduate  degree  at  his/her  own  expense. 

In  this  case,  the  officer  attends  an  institution  of  his/her 
choosing  on  a  not-to-interfere  basis  with  his/her  normal 
duties.  If  he/she  should  choose  to  receive  acknowladgement 
of  the  degree  for  a  Navy'  subspecialty  code,  he/she  must 
request  approval  in  accordance  with  the  Manual  of  Navy 
Officer  Manpower  and  Personnel  Classification  [Ref.  4]. 

The  attainment  of  a  graduate  degree  in  the  Navy  is 
useful  in  partially  fulfilling  the  requirements  as  a  proven 
subspecialist  in  a  particular  field.  Although  one  can  also 
become  a  proven  subspecialist  through  repeated  tours  of  duty 
in  a  specific  area  of  expertise,  the  most  common  path  to 
this  goal  is  through  graduate  education.  Since  designation 
as  a  proven  subspecialist  is  a  criteria  for  promotion  to 
higher  paygrades  (i.e.,  Commander  and  Captain),  the 
attainment  of  a  graduate  degree  is  critical  to  success  in 
the  Navy. 

B.  OBJECTIVE 

The  objective  of  this  thesis  is  to  compare  the  effects 
of  graduate  education  on  General  Unrestricted  Line  Officers’ 
(Gen  URL)  probability  of  promotion  and  of  leaving  the  Navy. 
Specifically,  individuals  with  degrees  from  the  Naval 
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Postgraduate  School  are  compared  to  those  with  degrees  from 
other  sources,  (including  both  Navy-  and  self-funded 
programs),  and  to  those  without  a  graduate  degree.  The 
effects  of  graduate  education  are  evaluated  using 
multivariate  analytical  techniques. 

C.  SCOPE,  LIMITATIONS,  ASSUMPTIONS 

The  General  Unrestricted  Line  Officer  community  is 
chosen  for  this  study  because  the  career  path  for  Gen  URLs, 
unlike  the  Surface  Warfare  community,  is  not  based  around 
specif J.C  technical/warfare  qualifications.  Rather,  "strong 
performance  in  both  leadership  and  subspecialty  billets  is 
the  traditional  path  to  career  success  .  .  [Ref.  5) 

Consequently,  attainment  of  a  graduate  degree  can  provide 
the  Gen  URL  officer  with  an  advantage  in  achieving  career 
path  requirements.  Other  communities  also  have  a 
requirement  to  attain  proven  subspecialist  designations; 
however,  subspecialty  attainment  is  not  as  critical  to 
promotion  as  it  is  in  the  Gen  URL  community. 

A  potential  limitation  of  this  study  is  that  the 
majority  of  officers  in  the  senior  paygrades  of  the  Gen  URL 
comiaunity  are  women  who  fit  a  relatively  standard  profile. 

(i.e.,  most  are  white  and  single,  with  no  dependents).  The 
distribution  of  Gen  URLs  by  demographic  categories  is 
provided  in  Tables  7  -  10  of  Chapter  III.  Historically,  the 
males  in  the  community  automatically  transferred  in  to  the 
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community  for  a  variety  of  reasons,  including  family 
hardships,  medical  and  academic  disqualifications  from  other 
communities  and  failure  to  obtain  required  warfare 
qualifications.  (This  practice  was  changed  as  a  result  of 
the  1987  Women's  Study  Group  and  since  1990  the  Gen  URL 
community  selectively  accepts  transfers  into  the  community 
on  a  case-by-case  basis).  (Ref.  6]  As  a  result,  most  males 
have  not  been  strong  competitors  for  promotion  to  the  higher 
paygrades  and,  therefore,  are  not  well  represented  in  the 
dataset  for  the  promotion  model  for  Commanders.  This,  in 
turn,  results  in  a  lack  of  variation  in  the  characteristics 
of  the  senior  Gen  URL  officers  included  in  the  sample  and 
may  inhibit  a  thorough  analysis  of  their  probability  of 
promotion  or  of  leaving  the  Navy. 

D.  ORGANIZATION  OF  THE  STUDY 

Chapter  II  contains  a  review  of  human  capital  investment 
theory  and  how  it  relates  to  graduate  education.  It  also 
includes  a  review  of  pertinent  literature  on  graduate 
education  and  retention.  Chapter  III  describes  the 
formulation  and  content  of  the  data  sets  studies  and  an 
explanation  of  the  research  methodology  utilized.  Chapter 
IV  presents  the  results  from  the  multivariate  analysis. 
Chapter  V  includes  conclusions  derived  from  the  multivariate 
analysis  and  recommendations  for  further  research. 
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II.  REVIEW  OP  LITERATURE 


A.  HUMAN  CAPITAL  INVESTMENT  THEORY 

When  discussing  an  officer's  decision  to  obtain  graduate 
education,  one  can  do  so  in  terms  of  Becker's  theory  of 
human  capital  investment.  [Ref.  7]  The  theory  of  human 
capital  is  based  on  the  assumption  that  education,  training, 
and  some  on-the-job  work  experiences  are  investments  that 
have  an  immediate  cost  and  that  yield  a  future  stream  of 
returns.  costs  are  normally  incurred  in  the  form  of  direct 
expenses  (e.g,,  tuition,  books,  etc.)  and  the  opportunity 
cost  to  the  individual  (i.e.,  foregone  earnings).  From  the 
employer's  perspective,  if  the  initial  costs  can  be 
recovered  with  an  acceptable  rate  of  return  over  the 
worker's  remaining  (expected)  employment  in  the  form  of 
increased  productivity,  then  the  investment  will  be 
undertaken.  From  the  employee's  viewpoint,  as  long  as  his 
portion  of  the  investment  expense  is  recovered  with  an 
acceptable  increase  in  earnings/benefits,  then  he  will 
choose  to  undertake  the  investment. 

Although  all  aspects  of  human  capital  investment  theory 
can  be  related  to  the  military,  for  purposes  of  this  study, 
only  one  specific  type  of  human  capital  investment  will  be 
discussed,  that  of  graduate  education  for  naval  officers. 
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The  decision  to  invest  in  graduate  education  can  be 
discussed  in  terms  o£  three  characteristics:  (1)  the 
specificity  of  the  investment  to  the  Navy;  (2)  the  means  of 
financing;  and  (3)  the  timing  of  the  investment. 

First,  human  capital  investments  can  be  either  general 
or  firm-specific  in  nature.  General  investments  in  graduate 
education  are  those  that  increase  the  productivity  of  the 
individual  with  anv  employer,  including  the  Navy-.  In  the 
case  of  naval  officers,  a  graduate  degree  in  Business 
Administration  or  Psychology,  for  example,  could  be 
considered  a  general  investment  because  it  could  enhance  an 
individual's  productivity  in  other  organizations.  Firm- 
specific  human  capital  investments,  on  the  ther  hand, 
increase  the  individual's  productivity  only  in  a  specific 
organization/firm.  An  example  of  firm-specific  graduate 
education  could  be  a  Master's  Degree  in  Anti-Submarine 
Warfare  Although  a  few  of  the  courses  in  this  graduate 
program  could  be  considered  general  human  capital 
investment,  the  program  mostly  enhances  the  officer's 
benefit  to  the  Navy. 

A  second  characteristic  of  human  capital  investment  is 
the  means  of  financing  the  investment.  When  obtaining 
graduate  education  in  the  Nav'y,  one  has  several  options. 

One  can  undertake  fully-funded  graduate  education,  full-time 
funded  graduate  education  or  selt-tundea  giaduate  education. 
Those  considered  fully-funded  attend  graduate  school  full- 


time  at  the  Naval  Postgraduate  School  or  other  approved 
Department  of  Defense  or  civilian  institution.  All 
educational  expenses  are  paid  by  the  Department  of  the  Navy 
and  the  individual  continues  to  receive  full  pay  and 
allowances.  In  return  for  this  investment,  the  individual 
"owes"  the  Navy  an  active  duty  obligation  period  "equal  to 
three  times  the  number  of  months  of  such  education  completed 
during  the  first  year  of  graduate  school.  .  ."  [Ref.  8]. 
Education  exceeding  12  months  is  repaid  on  a  mcnth-for-month 
basis.  [Ref.  1]  In  addition,  "officers  who  have  received 
Navy  funded  graduate  education  will  serve  one  tour  in  a 
validated  subspecialty  positioii  as  soon  as  possible,  but  not 
later  than  the  second  tour  following  graduation."  [Ref.  l] 
Thus,  while  the  Navy  pays  the  direct  costs  of  the  education, 
as  well  as  the  opportunity  costs,  the  individual  also  incurs 
a  "cost"  in  the  form  of  additional  obligated  service. 

Individuals  in  full-time  funded  programs  attend  school 
full-time  and  receive  full  pay  and  benefits,  but  tuition  is 
paid  by  the  individual  or  by  a  non-Navy  funded  scholarship. 
[Ref  1].  Any  individual  attending  a  graduate  education 
program  for  26  weeks  or  more  is  considered  to  be  in  a  full- 
time  Navy  funded  program  and  is  subject  to  the  same  active 
service  obligation  indicated  above. 

An  individual  may,  of  course,  choose  to  obtain  a 
graduare  degree  ar  his  own  expense.  This  muse  be  done  on  a 
not-to-interf ere  basis  with  one's  regular  duties.  Once  a 
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degree  is  obtained,  the  officer  is  under  no  additional 
service  obligation  to  the  Navy,  since  the  Navy  did  not 
contribute  to  the  investment  expense. 

Regardless  of  the  type  of  educational  invertment  (i.e., 
general  or  firm-specific),  if  the  individual  receives  Navy 
funding  for  graduate  education,  he  is  required  to  complete 
additional  service.  In  this  way,  the  Navy  gets  a  return  on 
its  investment  in  the  officer  who  is  presumed  to  be  more 
productive  during  the  obligated  period. 

Finally,  the  third  characteristic  of  human  capital 
investment  is  the  timing  of  the  investment.  From  the 
officer's  viewpoint,  greater  returns  from  an  investment  in 
graduate  education  are  realized  the  sooner  the  investment  is 
undertaken.  Consequently,  an  officer's  record  is  considered 
by  the  Graduate  Education  Selection  Board  at  any  time 
between  the  third  and  tenth  year  of  commissioned  service. 

The  earlier  the  investment  is  made,  the  longer  the  period  of 
time  over  which  prior  investment  ccsts  can  be  recouped. 

From  the  Navy's  perspective,  the  timing  is  not  as  critical 
because  an  additional  service  obligation  is  incurred 
regardless  of  when  the  degree  is  received.  However,  it  is 
important  that  the  Navy  provide  its  officers  with  graduate 
education  prior  to  the  time  when  that  knowledge  would  be 
needed  for  a  particular  billet/job. 
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B.  GRADUATE  EDUCATION  RESEARCH 

Although  the  benefits  of  graduate  education  to  the  Navy 
have  been  acknowledged  and  documented,  [Ref.  1],  research  on 
this  area  has  been  limited.  Significant  work  on  graduate 
education  was  done  by  Lockman,  Cymrot,  Richardson  and  Murray 
(1986)  [Ref.  9).  Although  not  a  quantitative  analysis, 
their  study  does  provide  useful  statistics:  to  document  the 
Navy's  emphasis  on  graduate  education  and  to  help  quantify 
its  value  to  the  individual  r'nd  the  organization. 

Lockman  ^  ^  looked  at  the  graduate  education  levels 
and  specialty  fields  of  Naval  officers  in  key  leadership  and 
management  billets.  These  figures  were  compared  to  those  of 
managers  of  civilian  firms,  U.S.  Na%y  civil  servants, 
foreign  military  services  and  other  U.S.  military  services. 
In  addition,  they  discussed  subspecialty  coding  of  at-sea 
billets  and  Systems  Acquisition  Management  Education,  which 
are  unrelated  to  this  thesis. 

Overall,  the  level  of  graduate  education  in  the  Navy 
compared  well  to  that  of  corporate  managers  and  to  high 
level  Navy  civil  servants.  At  the  graduate  level,  the 
officers  and  the  corporate  managers  are  on  a  par  at  about  20 
percent,  and  the  URL  and  civil  service  levels  are  16 
percent.  Specific  figures  are  provided  in  Table  1.  However, 
the  Nav>’  utilizec'  graduate  education  more  extensively  than 

training  and  educating  its  officers  than  do  civilian  firms 
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or  civil  service.  On  the  other  hand,  graduate  education  in 
the  civilian  sector  and  the  federal  civil  service  tended  to 
be  used  for  specific  jobs,  whereas  in  the  Navy,  it  was 
utilized  in  a  variety  of  assignments  and  responsibilities. 

They  also  compared  graduate  education  between  the  U.S. 
and  foreign  militaries.  The  Soviet  and  West  German 
militaries  were  found  to  have  higher  rates  of  officer 
graduate  education  than  the  U.S.  Navy.  But  their  purposes 
and  the  utilization  of  graduates  significantly  differed  from 
ours.  The  Soviet  program  had  a  high  political  content, 
while  the  West  German  program  was  viewed  as  beneficial  to 
society  at  large  since  many  of  their  officers  return  to  the 
civilian  community. 

TABLE  1 

EDUCATIONAL  LEVELS  IN  THE  NAW 
AND  LARGE  CIVILIAN  ORGANIZATIONS 

<Bachelor*s  Bachelors  Master's  ♦  Doctorate  =  Postgraduate 


Adjusted  officer  corp 

4 

75 

21 

<1 

21 

URL 

1 

83 

16 

<1 

16 

Navy  civil  service 

37 

42 

14 

2 

16 

Civilian  firm  average 

34 

45 

17 

3 
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Compared  to  other  services,  all  of  which  have  fully 
funded,  full-timp  graduate  education  programs,  the  Navy  had 


the  highest  percent  load  ratio  of  officers  with  graduate 
education  to  officer  end  strength  of  any  service,  with  a 
ratio  of  1.75  graduate  educated  officers  per  1,000  end 
strength.  (Load  ratios  are  computed  by  dividing  the  number 
of  officers  in  graduate  education  programs  annually  by  the 
number  of  active  duty  officers).  Comparative  figures  are 
provided  in  Table  2. 


TABLE  2 

INTERSERVICE  GRADUATE  EDUCATION  LOAD  RATIOS 


Load* 

Active 

Officers (000) # 

Load 

Ratio  (%) 

FY  7S 

FY  85 

FY  75 

FY  85 

PY  75 

PY  85 

USN 

1,234 

1,236 

65.5 

7  0.6 

1.88 

1.75 

D8AF 

1,570 

1,326 

105.0 

108.2 

1 .50 

1.23 

USA 

1,049 

1,160 

102.6 

109.4 

1 . 02 

1.06 

Total 

3,862 

3,722 

273.1 

288.2 

1.32 

IBI 

*  Military  Manpower  Training  .Report 

#  FYDP 


In  discussing  the  Navy's  return  on  its  investment  in 
officer  graduate  education,  the  authors  echoed  some  problems 
that  appeared  in  other  studies,  specifically,  selectivity 
bias  and  calculating  the  true  return  on  one's  investment. 
First,  since  selection  for  graduate  education  is 
competitive,  the  more  capable  officers  tend  to  be  selected. 
[Ref.  101  Therefore,  comparing  product i viticK  of  officers 
with  and  without  graduate  education  would  tend  to  overstate 
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the  benefits.  Those  with  graduate  education  are  likely  to 
be  evaluated  as  more  capable  even  without  the  advanced 
degree. 

Second,  the  effect  of  graduate  education  on  retention  is 
uncertain.  Part  of  the  benefit  of  graduate  education  is 
Navy-  specific  and  encourages  officers  to  stay  in  the  Navy. 
However,  graduate  education  also  improves  general  skills 
(e.g.,  in  leadership  and  management)  and  makes  officers  more 
marketable  to  civij ian  employers. 

Third,  graduate  education  can  significantly  enhance  an 
officer's  problem  solving  abilities,  thereby  increasing  his 
productivity.  But  because  this  effect  is  difficult  to 
measure  it  is  often  overlooked  or  underestimated  when 
calculating  a  return  on  an  investment  in  education. 

Lockman  ^  ^  clearly  indicate  that  measuring  the 
productivity  of  leaders  and  managers  is  not  an  easy  task. 
However,  measurable  differences  can  be  observed  in 
promotion,  retention,  and  subordinate  performance. 

They  also  briefly  discussed  graduate  education  and 
performance.  They  attempted  to  measure  performance  through 
fitness  reports,  but  found  insufficient  variation  in 
markings  to  provide  substantial  results.  They  also  analyzed 
promotion  and  retention  patterns  for  officers  on  the  Officer 
Master  File  as  of  March  1985  with  eight  to  30  years'  length 

established.  However  officers  with  graduate  education 
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tended  to  be  promoted  faster  and  stayed  in  the  Navy  longer 
than  those  who  did  not.  Finally,  they  also  compared  the 
readiness  measures  on  Material  Condition  Index  (MCI)  scores 
for  ship  CO's  and  XO's  with  and  without  graduate  education. 
They  found  that  ships  whose  CO/XO  had  graduate  education  had 
Planned  Maintenance  System  (PMS)  scores  five  points  higher 
than  those  without  graduate  education.  PMS  scores,  in  turn, 
were  a  significant  contributor  to  MCI  scores.  The  magnitude 
of  the  relationship  was  as  high  as  that  found  between 
measures  of  personnel  resources  and  material  condition  in  a 
related  Center  for  Naval  Analysis  study  done  in  1386.  [Ref. 
11] 

The  study  by  Lockman  gi  gi  provides  a  general  framework 
of  information  about  graduate  education  in  the  Navy.  The 
most  specific  and  detailed  analysis  of  the  benefits  of 
graduate  education  was  done  by  Cymrot  in  1986.  [Ref  10] 

The  basis  of  human  capital  investment  theory  states  that 
additional  education  makes  officers  more  productive.  Three 
common  indicators  of  productivity  are:  performance  within 
rank,  retention,  and  promotion.  Cymrot  specifically 
addressed  the  issue  of  the  effect  of  graduate  education  on 
promotion.  He  developed  a  technique  for  determining  at 
least  a  portion  of  the  marginal  benefit  to  the  Navy  from 
additional  graduate  education.  (Increased  promotion  rates 
being  only  one  component  of  the  marginal  benefit). 
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Cymrot  looked  at  data  on  Naval  officers  on  active  duty 
in  March  1985  who  had  length  of  service  (LOS)  between  eight 
and  30  years,  the  timeframe  when  most  officers  have 
completed  graduate  education  through  their  retirement.  He 
did  not,  however,  include  a  variable  indicating  specifically 
when  a  graduate  degree  was  obtained.  Further,  he  focused  on 
Unrestricted  Line  (URL) ,  Restricted  Line  (RL) ,  and  Staff 
Corps  officers.  Limited  Duty  Officers  were  eliminated 
because  of  the  small  number  of  observations  available. 

The  data  that  Cymrot  utilized  did  not  include  officers 
who  had  left  active  duty  prior  to  1985.  Consequently,  he 
acknowledges  that  there  could  be  differences  in 
characteristics  between  those  who  stayed  in  the  Navy  and 
those  who  left,  which  could  bias  the  results. 

In  determining  the  partial  effect  of  graduate  education 
on  the  probability  of  promotion  (the  dependent  variable) ,  he 
developed  a  logit  model  using  the  following  categories  of 
independent  variables:  personal  characteristics,  previous 
experience  and  performance  indicators,  and  Navy  structural 
variables.  The  personal  characteristics  included  age,  sex 
(MALE  =1)  ,  race  (V7HITE=1)  ,  and  a  dummy  variable  indicating 
if  an  officer  had  a  graduate  degree  (GRAD  ED  =  1) .  The  GRAD 
ED  variable  was  most  important  in  Cymrot 's  study,  but  the 
other  variables  were  necessary  to  control  for  other  factors 
that  also  could  influence  promotion. 
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since  officers  selected  for  graduate  education  may  have 
been  selected  because  of  their  superior  promotability ,  one 
cannot  state  unequivocally  that  graduate  education  ''caused” 
some  individuals  to  promote  at  higher  rates  than  non- 
graduate  educated  officers.  To  deal  with  this  potential 
selectivity  bias,  Cymrot  included  variables  reflecting 
previous  experience  and  performance,  based  on  time  in  rank 
and  service  continuity.  The  time-in-rank  variable  (TINRANK) 
measured  the  number  of  months  spent  in  ranks  below  the 
current  rank  being  studied,  and  captured  the  rate  of  an 
officer's  previous  promotion.  Cymrot  included  the  previous 
promotion  rate  variable  to  reflect  some  inherent  differences 
in  productivity  among  officers  that  is  unrelated  to  the 
effects  of  graduate  education. 

The  service  continuity  variable  (DR0P0UT=1)  was  used  to 
identify  those  with  discontinuous  Naval  service.  It  was 
anticipated  that  those  who  left  the  Navy  and  later  returned 
would  have  a  different  level  of  productivity  than  an  officer 
with  continuous  service.  Initially,  one  would  expect  the 
effect  to  be  negative  because  leaving  the  Navy  may  lead  to  a 
depreciation  of  talents.  However,  it  may  be  that  officers 
who  leave  the  Navy  have  unique  characteristics  that  make 
them  more  productive  both  in  and  out  of  the  Navy. 

The  designator  dummy  variables  were  included  as 
structural  variables  and  were  coded  as  URI.  (base  case) ,  RL, 
and  STAFF.  These  were  included  to  see  the  differences  in  the 
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probability  of  promotion  between  designators.  The 
observations  were  grouped  by  four  promotion  points  and 
respective  LOS  groupings:  LT  to  LCDR  (LOS  8  -  14) ,  LCDR  to 
CDR  (LOS  14  -  21),  CDR  to  CAPT  (LOS  20  -  26),  CAPT  to  FLAG 
(LOS  25  -  30) .  Each  LOS  group  was  analyzed  separately, 
cymrot's  results  are  depicted  in  Table  3.  Additional  logit 
regressions  were  run  to  determine  the  effect  of  graduate 
education  on  promotion  probabilities  at  each  LOS  year. 

These  probabilities  appear  in  Table  4. 
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TABLE  3 


DETERMINANTS  OP  PROMOTION  BY  GROUPS  OF  LOS 


Promotion  to 


Independent 

Veriablee 

LCCR 

LOS  8-14 

CDR 

LOS  14-21 

CAPT 

LOS  30-26 

FLAG 

LOS  25-30 

INTERCEPT 

-6.346 

7.672 

-4.160 

-2.424 

(5.93) 

(7.04) 

(2.91) 

(.03) 

ORAO  ED 

1.130 

.425 

.673 

-.002 

(16.55) 

(6.62) 

(6.70) 

(.01) 

T  IN  RANK  01 

-.186 

-.460 

-.019 

.020 

(5.99) 

(34.10) 

(1.42) 

(.57) 

T  IN  RANK  02 

-.069 

-.  192 

.  n3 

-.002 

(4.15) 

(21.89) 

(7.74) 

(.03) 

T  IN  RANK  03 

-.054 

-.196 

-.133 

(10.75) 

(20.38) 

(3.88) 

T  IN  RANK  04 

-.042 

-.183 

(6.95) 

(8.29) 

T  IN  RANK  OS 

-.124 

(9.23) 

3.132 

DROPOUT 

(21.61) 

.  501 

.740 

.261 

(4.15) 

(3.74) 

(.47) 

.063 

WHITE 

(.69) 

.121 

-.515 

8.147 

(.81) 

(1.42) 

(.09) 

.368 

MALE 

(2.87) 

.281 

.378 

-1.227 

(1.24) 

(.84) 

(1.58) 

.118 

AGE 

(7.20) 

.064 

.129 

.152 

(2.96) 

(3.37) 

(1.62) 

-1.133 

STAFF 

(15.04) 

-.209 

-.100 

-1.356 

(2.53) 

(  .68) 

(2.48) 

-.716 

RL 

(7.27) 

-.067 

.032 

-.342 

(.72) 

(.24) 

(.74) 

.779 

LOS 

(35.25) 

,311 

.374 

.487 

(11.36) 

(7.94) 

(3.28) 

N 

9923 

8554 

3624 

1444 

Log  likelihood 

-4049.5 

-3451.1 

-1403.0 

-194.1 

Z 

5500.6 

4918.5 

2204.7 

333.6 
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TABLE  4 

CHANGE  IN  PROMOTION  PROBABILITIES 
FROM  GRADUATE  EDUCATION  BY  LOS  AND  RANK 


LOS 


LCDR 


t| 


8 

9 

10+ 

11 

12 

13 

14 

15 

16  + 

17 

18 

19 

20 
21 
22  + 

23 

24 

25 


.  559 
.  034 
.  181 
.  185 
.191 
.  223 
.  143 


26 


CDR 


CAPT 


.077 
.074 
.077 
.070 
.091 
.052 
.  123 
.033 


.  098 
.  119 
.  158 
.  093 
.  292 
.  138 


Cynirot  found  the  GRAD  ED  variable  to  be  positive  and 
significant  for  all  selection  points  (LT  to  LCDR,  LCDR  to 
CDR,  etc.)  except  from  CAPT  to  flag  rank.  His  results 
indicated  that  graduate  education  increased  the  probability 
of  promotion  to  LCDR  by  26%,  to  CDR  by  10.6%,  to  CAPT  by 
16.5%  and  the  Flag  by  0%.  Two  alternative  explanations  were 
offered  for  these  results.  First,  graduate  education  could 
have  increased  an  officer's  productivity,  thereby  increasing 
his  chances  of  getting  promoted.  This  is  especially 
important  since  control  variables  were  included  to  account 
tor  his  previous  experiences.  Alternatively,  the  gtaduaLe 
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education  selection  committee  did  a  good  job  in  selecting 
"promotable"  officers  to  attend  graduate  school.  Cymrot 
felt  the  first  explanation  was  more  credible  because  of  his 
controlling  for  previous  time-in-rank.  The  TINRANK 
variables  had  consistently  negative  and  significant 
coefficients,  indicating  that  the  less  time  spent  in 
previous  paygrades  (the  faster  promotions  came) ,  the  more 
likely  an  officer  is  to  get  promoted  to  the  next  rank. 

Of  the  personal  characteristics  variables,  only  AGE  had 
a  significant  impact  on  promotion  —  older  officers  were 
more  likely  to  get  promoted  to  a  higher  grade  than  younger 
ones.  Neither  sex  nor  race  had  a  consistent  impact,  though 
males  were  more  likely  to  get  promoted  to  LCDR  than  females. 

By  designator,  URL  officers  were  found  to  be  more  likely 
to  be  promoted  to  LCDR  than  RL  or  STAFF.  But  above  that 
level,  there  was  no  significant  difference  between  URL  and 
RL-  However,  both  categories  were  more  likely  than  STAFF  to 
be  promoted  to  higher  ranks.  LOS  was  positive  and 
significant  for  all  levels,  but  this  was  anticipated  because 
one  of  the  criteria  for  promotion  is  length  of  service. 

The  DROPOUT  variable  had  a  surprising  result.  It  was 
positive  and  significant  for  all  ranks  but  the  Flag  levels. 
In  the  civilian  labor  market  one  would  tend  to  believe  that 
an  inconsistent  work  record  would  decrease  one's  chances  of 
pr  uiiiuLloii .  However,  results  of  this  study  showed  broken 
service  did  not  prove  detrimental  to  one's  probability  of 
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promotion  in  the  Navy.  Cymrot  felt  that  this  could  be 
because  the  sample  of  people  who  leave  and  return  is  not 
random,  but  rather  that  they  may  all  exhibit  above  average 
ability.  However,  since  officers  who  left  tne  Navy  before 
1985  are  not  included  in  this  study,  one  cannot  definitively 
conclude  that  the  effects  shown  by  the  DROPOirr  variable  are 
indeed  reflective  of  actual  activity. 

Cymrot  also  considered  the  effect  of  graduate  education 
on  below-zone  promotions.  His  results  showed  that  graduate 
education  helped  in  getting  early  promotion  as  well  as 
ensured  eventual  promotion  in-zone. 

To  determine  the  Navy's  return  on  its  investment  in 
graduate  education,  Cymrot  compared  the  marginal  benefit  to 
the  marginal  cost.  Utilizing  the  equation; 

E{MB)t  =  MPl  (p»  -  p.»)  (a,  -  a„,) 

where  MP'  =  the  marginal  product  at  LOS  1 

(in  this  case  equivalent  to  the  MP  for  LT 
at  LOS  8) 

p*  =  the  probability  of  promotion  for 
graduate  educated  officers 
p“  =  the  probability  of  promotion  for  non¬ 
graduate  educated  officers 
a,  =  a  productivity  index  at  each  rank  =  MP,/MP’ 

and  information  from  Tables  (4)  and  (5) ,  he  estimated  the 
benefit  to  be  between  15  and  40  percent  of  the  productivity 
of  a  Lieutenant  at  LOS  8.  (Table  5  shows  the  value  of  the 
a,'s  for  the  ranks  and  LOSs  relevant  in  this  study  using  the 
1985  pay  tables.  The  elements  of  the  table  are  determined 
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by  dividing  the  base  pay  for  each  rank  and  LOS  by  the  base 
pay  for  lieutenants  with  LOS  8.)  The  majority  of  the 
marginal  cost  of  graduate  education  is  the  time  the  officer 
spends  in  school.  For  most  programs,  officers  spend 
approximately  18  to  24  months  in  school  at  LOS  6  or  7. 
Assuming  an  officer's  time  at  LOS  6  or  7  is  approximately 
equal  to  that  at  LOS  8,  the  marginal  cost  of  graduate 
education  would  be  18  to  24  months,  while  the  marginal 
benefit  resulting  from  increased  promotion  was  determined  to 
be  only  2  to  5  months.  However,  as  Cymrot  also  pointed  ouc, 
one  would  need  to  determine  the  other  components  of  the 
benefits  (e.g.,  increased  productivity  within  rank  and 
increased  retention)  in  order  to  estimate  the  full  benefit 
of  graduate  education  to  the  Navy.  Only  thei  can  an 
accurate  comparison  of  marginal  costs  to  benefits  be  made. 
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TABLE  S 

BASE  FAY  AT  DIFFERENT  RANKS  AND  LOS 
RELATIVE  TO  BASE  FAY  OF  LIEUTENANTS  AT  LOS  8 


LOS 

LT 

LCDR 

CDR 

CAPT 

8 

1.000 

1.036 

9 

1.000 

1.036 

10 

1.054 

1.106 

11 

1.054 

1.106 

12 

1. 106 

1.168 

13 

1.  106 

1.168 

14 

1.133 

1.222 

1.293 

15 

1.133 

1.222 

1.293 

16 

1.275 

17 

1.275 

18 

1.310 

19 

1.310 

1.470 

20 

1.310 

1.514 

1.674 

21 

1.310 

1.514 

1.674 

22 

1.567 

1.771 

23 

1.567 

1.771 

24 

1.567 

1.771 

;  25 

1.567 

1.921 

1  26 

1.567 

1.921 

Utilizing  human  capital  in  -ment  theory,  Steiner 
(1987)  (Ref.  12]  also  tried  to  measure  the  benefits  to  the 
Navy  and  the  individual  officer  of  investing  in  graduate 
education.  As  a  "proxy"  for  an  officer's  marginal 
productivity,  he  calculated  survivor  rates  and  time  in  rank 
(TIR)  between  promotions  for  three  groups;  Navy  funded 
Mas*'er's  degree,  self-funded  Master's  degree,  and  non- 
Master's.  His  results  showed  that  Navy-funded  degree 
graduates  stayed  in  the  Navy  longer  and  were  promoted  faster 
than  either  of  the  two  remaining  groups. 
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utilizing  data  from  the  Officer  Master  File  and  Naval 
Postgraduate  School  student  records,  he  looked  at 
Unrestricted  Line  (URL)  officers  in  IiOS  3-15.  (The  LOS  range 
reflected  when  the  majority  of  URL  officers  received  their 
graduate  education) .  Data  elements/ independent  variables 
utilized  were:  designator,  gain/loss  indicator,  Separation 
Program  Designator  (Loss  Code) ,  Promotion  History/Date  of 
Rank,  and  Educational  Inf ormation (Year ,  Sponsor,  Major). 

He  calculated  survivor  rates  for  each  cohort  using  the 
following  formula: 

E(G.]  =  E{X./n]  =  1/n  E[X.}  =  n*g./n  =  g, 

where  G,  =  survivor  rate  at  i  =  {X^  /n) 
n  =  original  number  in  a  cohort 
X,  =  the  number  that  arc  still  in  tne  system  in 
future  period  i 

g,  =  the  probability  that  an  individual  survives  i 
years 

His  results  from  calculating  survivor  rates  indicated 
that  almost  all  Navy-funded  graduate  degree  recipients 
remain  in  the  service  "within  the  prescribed  minimum 
obligation  of  service  dictated  by  DOD  policy",  i.e.,  they 
fulfilled  their  additional  service  obligation.  Further 
analysis  also  revealed  that  88%  separated  from  the  service 
due  to  either  expiration  of  their  term  of  service  or 
mandatory  retireiucnt .  Of  those  who  retired,  less  than  10% 
failed  tc  select  for  promotion  to  higher  ranks  for  LOS  15 
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separated  within  the  first  two  years  after  graduation.  A 
significant  number  of  officers  without  Master's  Degrees 
separated  during  the  first  year  after  completion  of  their 
commissioning  source  minimum  service  obligation. 

In  testing  for  statistical  differences  in  TIR,  he 
utilized  sample  means  and  sample  standard  deviations  from 
each  promotion  category  (i.e.,  0-3  to  0-4,  0-4  to  05,  05  to 
06)  and  compared  the  differences  for  those  with  fully  funded 
versus  self-funded  graduate  education. 

His  hypothesis  was: 

Hg  J  u,,  -  u^  =0  (null  hypothesis) 

H,  :  u,,  -  u^  ho  (alternative  hypothesis) 

with  the  test  statistic: 


and  rejection  region  =■  Reject  H„  if  |z|  > 

Results  of  the  TIR  tests  showed  that,  for  promotion  f.om 
0-3  to  0-4,  Navy-funded  graduate  officers  are  promoted  on 
the  average,  nearly  two  months  sooner  than  the  other 
comparison  groups.  Also,  when  determining  the  number  of 
officers  being  promoted,  both  the  Navy-funded  and  self- 
funded  graduate  officer  totals  outnumbered  the  non-Kaster ' s 
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officers  by  a  ratio  of  two  to  one.  (Ihis  was  due  to  the 
large  number  of  non-Master's  officers  who  leave  the  service 
prior  to  eligibility  for  0-4).  Results  for  promotion  from 
0-5  to  0-6  indicated  that  a  Navy-funded  graduate  officer  was 
promoted  on  average  nearly  six  months  sooner  than  a  non- 
Master's  officer  and  three  months  sooner  than  a  self-funded 
graduate  officer. 

In  determining  who  benefits  from  an  investment  in 
graduate  education,  Steiner  stated  that  both  the  Navy  and 
the  individue-i  benefit.  The  Navy  benefits  significantly 
because  officers  who  receive  fully  funded  graduate  education 
are  estimated  to  remain  in  the  Navy  longer  than  either  of 
the  other  two  categories.  The  URL  officer  benefits  because 
of  the  faster  promotion  times  foi  officers  with  a  graduate 
degree . 

C.  RETENTION  RESEARCH 

The  subject  of  retention  and  attrition  in  the  military 
has  been  studied  extensively  throughout  the  years.  Many 
studies  focus  on  the  reasons  why  people  choose  to  leave  the 
Navy.  Others  focus  on  the  behavior  of  those  leaving  the 
Navy  and  attempt  to  determine  a  similar  pattern  of 
characteristics.  Most  retention  studies  focus  on  the 
enlisted  force.  Because  this  study  is  focused  upon  the 
retention  behavior  of  officers,  only  retention  studies  on 
officers  v'ill  be  cited. 
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Research  by  Lowell  (1987)  [Ref.  13]  focused  on  career 
orientation  of  officers,  specifically  the  issue  of  female 
naval  officers.  He  looked  at  the  effects  of  biodemographic, 
personal,  tenure,  economic,  civilian  alternatives  and  job 
related  factors  on  female  officers*  turnover  decisions. 


Utilizing  the  1985  POD  Survey  of  Officer  and  Enlisted 
Personnel .  he  conducted  a  binary  logit  analysis  to  determine 
the  effects  of  the  above  listed  variable  categories  on  short 
and  long  term  career  intentions.  Officers  were  divided  into 


two  groups:  Group  I  -  those  with  five  or  less  YOS;  Group  II 
-  those  with  greater  than  five  but  less  than  10  YOS. 

The  final  logit  models  tested  20  independent  variables. 
Results,  by  group,  indicated: 

Group  I  -  Older  women  were  more  likely  to  be  career 
oriented  than  younger  women.  The  effects  of  race, 
education,  family  status  and  most  job  related  factors  were 
insignificant.  Job  Satisfaction,  however,  was  negative  and 
significant  at  the  .01  level.  Of  the  designator  variables. 


those  in  occupations  other  than  GEN  URL,  Aviation,  and 


Supply  appeared  to  be  career  oriented. 

The  persona]  influence  variable  TASTE  was  significant, 
indicating  that  individuals  with  strong  taste  for  the 
military  will  make  it  a  career;  more  or  less  a  self¬ 


selection  r.i’^ocess. 
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strongly  career  oriented;  those  with  more  time  in  the  Navy 


26 


tended  to  stay  for  20  years;  and  those  who  felt  they  had 
good  civilian  job  opportunities  were  less  likely  to  stay  for 
a  career. 

Group  II  -  The  variables  for  job  factors  showed  that 
Promotion  Opportunities  and  Family  Satisfaction  had  the  most 
significant  effect  on  career  orientation.  As  with  Group  I, 
both  TASTE  and  TENURE  were  also  significant. 

When  comparing  the  two  groups,  both  AGE  and  EDUC  changed 
from  positive  in  Group  I  to  negative  in  Group  II.  While  not 
significant,  the  pattern  indicated  to  Lowell  that  the  older 
and  more  experienced  (educated)  a  woman  became,  the  less 
likely  she  was  to  stay  in  the  Navy. 

Tiiougi’i  statistically  insignificant,  the  Family  Status 
variables  indicated  that  a  female  officer  married  to  a 
service  member  with  children  was  more  likely  to  leave  the 
Navy,  the  longer  she  remained  in  the  Navy.  However,  the 
military  couple  without  children  appeared,  in  the  long  term, 
to  indicate  that  the  female  officer  would  stay  for  a  career. 

Among  job  factor  variables,  the  shift  in  significance 
from  Job  Satisfaction  in  Group  I  to  Promotion  Opportunities 
in  Group  II  suggested  that  promotion  opportunities  had  a 
more  significant  effect  on  career  orientation  over  time. 

Lowell's  overall  results  suggested  that  women  in  the 
Navy  have  few  real  career  opportunities  and  tend  to  leave 
the  service  due  to  lack  of  billets  and  promotion 
opportunities.  Since  the  time  of  his  research,  efforts  have 
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been  made  to  expand  the  billets  and  promotion  opportunities 
for  women  in  all  designators.  Additional  research  would  be 
necessary  to  determine  if  attitudes  and  retention  behavior 
have  changed  as  a  result  of  these  efforts. 

D.  RELATED  RESEARCH 

Related  research  has  been  done  on  the  effect  of 
commissioning  sources  on  performance,  promotion,  and 
retention  in  the  Navy.  In  1990  the  Congressional  Budget 
Office  (CBO)  did  a  study  to  determine  if  cost  differentials 
from  different  commissioning  sources  were  related  to 
differences  in  performance  of  officers.  [Ref.  14]  They 
measured  performance  in  three  ways;  (1)  length  of  time  on 
active  duty  after  commissioning;  (2)  time  to  promotion;  and 
(3)  rate  of  involuntary  separation  from  active  service.  CBO 
determined  that,  in  costs  to  DOD,  the  service  academies  were 
the  most  expensive,  with  the  Naval  Academy  costing  $153,000 
per  graduate.  This  cost  is  three  to  four  times  higher  than 
that  of  NROTC  and  eight  to  15  times  higher  than  OCS. 

In  terms  of  performance,  the  study  found  that,  in 
general,  academy  graduates  remain  in  the  service  longer  than 
officers  from  other  commissioning  programs.  USNA  graduates, 
on  average,  served  two  months  longer  than  NROTC  scholarship 
graduates  and  16  months  longer  than  NROTC  contract 
graduates.  In  terms  of  promotions,  there  was  virtually  no 
difference  among  the  various  commissioning  sources  for 
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promotions  to  0-3.  However,  promotion  time  to  0-4  did 
reveal  some  differences.  OCS  graduates  were  promoted 
approximately  three  months  "slower"  than  officers  from 
either  of  the  other  sources.  And  at  the  senior  ranks, 
results  showed  that  nearly  one  half  of  all  Navy  Admirals 
were  commissioned  through  the  Naval  Academy.  This  study  did 
not  delineate  whether  non-selects  were  included  in  this 
model,  however. 

Rates  of  involuntary  separation  were  found  to  be  low 
across  the  board  (<  1.0%),  however,  they  were  somewhat  lower 
for  NROTC  graduates  than  for  USNA  or  OCS  graduates.  Again, 
we  don't  know  if  non-selects  were  included  in  this  model. 
They  may  have  chosen  to  leave  voluntarily  before  being 
"forced"  out.  If  so,  these  results  could  underestimate  the 
true  results. 

Although  CBO  provided  no  specific  recommendations  in 
this  study,  they  emphasized  the  need  for  policy  makers  to 
review  marginal  costs  and  returns  on  investment  to  determine 
what  proportion  of  new  officers  should  come  from  t.ie  various 
training  programs  in  the  future. 

Foster  (1990)  (Ref.  15]  also  studied  differences  in 
performance  and  retention  by  commissioning  source.  He 
analyzed  the  relative  productivity  of  Naval  officers  from 
the  various  commissioning  sources  based  on  fitness  reports. 
His  data  set  inciuaea  officers  or  ail  communities 
commissioned  between  1977  and  1987  with  current  paygrades 
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ranging  from  0-1  to  0-4.  (Females  were  eliminated  due  to 
small  sample  sizes) . 

In  determining  “productivity",  he  developed  two 
performance  indices.  One,  based  on  work  by  Bowman  (1990), 
defined  an  individual  as  a  superior  performer  (the  dependent 
variable)  if  he  received  the  highest  evaluation  on  the  three 
elements  of  the  fitness  report;  recommendation  for 
promotion,  command  desirability,  and  overall  mission 
contribution/evaluation.  A  binary  variable  was  coded  “one" 
for  superior  performers  and  "zero"  otherwise.  The  second 
index  was  based  on  work  by  Neumann  (1989)  and  was 
constructed  by  calculating  the  percentage  of  times  when  the 
officer  was  recommended  for  early  promotion  during  the 
entire  period  he  was  observed. 

Using  multivariate  (logit)  analysis  with  the  Bowman 
index  and  OLS  regression  analysis  with  the  Neumann  index, 
Foster  found  that  Naval  Academy  graduates  tended  to  have  a 
higher  probability  of  being  rated  superior  performers 
compared  to  officers  from  other  commissioning  sources.  The 
largest  difference  in  performance,  using  Bowman's  dependent 
variable,  was  found  in  the  submarine  community  where  NROTC 
graduates  were  five  percentage  points  less  likely  to  be 
rated  superior  than  USNA  graduates.  Reviewing  the 
proportion  of  early  promotion  recommendations  also  found 
U.SNA  graduates  ahead  ot  others  but  only  by  a  small  iuaiyin. 
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NROTC  and  OCS  graduates  averages  four  and  six  percentage 
points,  respectively,  behind  USNA  graduates. 

Although  the  differences  were  small,  Foster's  results 
showed  that  USNA  graduates  did  outperform  officers  from 
other  commissioning  sources. 

The  relevance  of  these  studies  to  this  current  thesis  is 
in  the  importance  of  controlling  for  commissioning  source 
when  constructing  a  model  on  the  effect  of  graduate 
education  on  promotion  and  retention.  .Since  studies  have 
shown  significant  differences  in  performance  by 
commissioning  source,  these  differences  must  be  controlled 
prior  to  making  any  conclusions  about  the  effects  of 
graduate  education. 
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III.  DATA  AND  METHODOLOGY 


A.  THE  DATA 

The  data  sets  used  in  this  study  are  developed  from  the 
Officer  Promotion  History  Data  Files  and  the  Officer  Master 
Record  Files  (OMRF)  and  maintained  at  the  Defense  Manpower 
Data  Center  in  Monterey,  CA.  The  Officer  Promotion  History 
File  contains  demographic,  educational,  experience,  and 
selection  board  data  on  all  officers,  both  active  and 
reserve,  in  paygrades  0-2  (LTJG)  through  0-7  (RADM)  and  are 
archived  beginning  in  Fiscal  Year  1981.  The  files  utilized 
are  developed  to  take  advantage  of  a  specific  subset  of 
background  information  created  b^  Dr.  William  Bowman,  U.S. 
Naval  Academy,  (Navy  Officer  Background  Data  File)  and  were 
current  through  Fiscal  Year  1990.  Loss  data  are  utilized 
from  the  Officer  Master  Loss  File  (OMLF) ,  a  ccparcte  file 
maintained  at  DMDC.  These  data  are  derived  from  officers 
commissioned  between  1970  and  1982  and  who  have  left  the 
Navy  at  any  time  following  commission  (through  31  December 
1990) .  Only  seven  data  elements  are  extracted  for  this 
study.  These  are  included  in  Table  6. 
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TABLE  6 


LOSS  FILE  DATA  ELEMENTS 

Social  Security  Number  (scrambled) 
Grade  at  Separation 
Community  Designator 
Separation  Program  Designator 
Inter-Service  Separation  Code 
Date  of  Separation 
Active-Reserve  Status  at  Separation 


Because  the  focus  of  this  study  is  on  General 
Unrestricted  Line  Officers,  those  officers  with  the 
designator  1100  or  1105  created  the  initial  set  of  files 
from  which  all  others  are  created.  Additionally,  the 
officers  are  categorized  into  three  groups  of  General  URL 
officers:  those  appearing  before  the  Lieutenant,  Lieutenant 

Commander,  and  Commander  selection  boards.  This  was  done  to 
determine  if  any  significant  differences  occur  between  the 
effects  of  graduate  education  on  selection  boards  at 
different  paygrades. 

Two  files  for  each  category  are  compiled  for  this  study 
to  determine  the  probability  of  leaving  the  Navy  and  the 
probability  of  being  promoted.  The  first  file,  called 

_ 2  ^  ^  ^  ^ _ —  .  _i^\_ _ 
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the  General  URL  community  prior  to  the  LCDR  selection  boards 
(available  only  in  LCDR  file)  or  leave  the  Navy  voluntarily. 

The  second  file,  called  "STAYERS",  consists  of  officers 
who  remain  in  the  Navy  as  General  URL  officers,  those  who 
transferd  into  the  General  URL  community,  as  well  as  those 
who  leave  the  Navy  involuntarily  prior  to  the  LCDR/CDR 
selection  board.  (Specific  steps  taken  to  construct  these 
files  are  detailed  in  Appendix  A) . 

The  purpose  of  separating  involuntary  leavers  from 
voluntary  leavers  is  to  model  voluntary  separation/promotion 
behavior  in  the  General  URL  community  more  accurately. 

Those  who  leave  the  Navy,  or  the  community,  involuntarily 
are  known  to  leave  because  of  poor  performance.  Individuals 
who  leave  due  to  poor  health,  retirement,  or  who  die  arc 
excluded  completely  from  the  study  (52  obs)  In  this 
manner,  STAYERS  include  those  who  are  promoted  and  retained 
in  the  Navy  as  well  as  those  who  stay  to  a  promotion  board 
and  are  passed  over  along  with  those  whose  poor  performance 
caused  earlier  separation.  In  this  way,  those  officers  who 
leave  the  Navy  voluntarily  are  sejoarated  from  all  others  in 
this  study. 

The  numbers  of  observations  in  the  STAYERS  and  LEAVERS 
files  are  provided  in  Table  7. 
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TABLE  7 

NUMBERS  OF  OBSERVATIONS  IN  SAMPLES 


••STAYERS" 

••LEAVERS^^ 

LCDR 

Pooled 

women-only 

Pooled 

Women-only 

1040 

838 

2345 

1657 

CDR 

Pooled 

Women-Only 

Pooled 

Wonen-Only 

404 

366 

790 

751 

B .  METHODOLOGY 

1.  The  Models 

Logvstic  regression  models  are  used  in  this  study  to 
explain  the  probability  of  voluntarily  leaving  the  Navy 
separate  from  the  joint  probability  of  voluntarily  staying 
and  being  promoted.  This  techi.ique  is  commonly  used  when 
the  dependent  variable  is  binary,  (l  =  leave;  0  =  stay  or  1 
=  promote;  0  -  passed  over).  The  logit  model  is  associated 
with  the  cumulative  logistic  probability  function  where,  if 
P,  is  the  probability  of  leaving/promocing  and  X,  .  .  . ,  X, 
is  a  set  of  explanatory  variables.  The  form  of  the  general 
equation  is: 


Pj  F(Zj) 


_ 1 

1  +  e-(a  i~Xp7*^7) 
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In  this  notation,  e  represents  the  base  of  natural 
logarithms,  P,  is  the  probability  that  an  individual  will 
make  a  certain  choice  given  X,.  Logit  analysis  will  provide 
the  estimates  of  the  parameters  a  and  /3.  [Ref.  16] 

2.  Variables 

a.  Dependent  Variables 

The  dependent  variable  used  for  the  retention 
model  is  constructed  using  the  Separation  Program  Designator 
codes  from  the  Officer  Master  Record  Files  (Loss  variables) . 
Specifically,  the  codes  indicating  a  voluntary  separation  or 
release  from  the  Navy  are  categorized  as  LEAVE  =  1, 
otherwise  LEAVE  =  0.  These  codes  and  the  numbers  of 
observations  associated  with  each  are  included  in  Table  8. 


TABLE  8 

8EPAR.ATI0N  PROGRAM  DESIGNATOR  CODES 


TYPE  OF  SEPARATION 

CODES 

NUMBER  OF 
OBSERVATIONS 

Voluntary 

FBK 

490 

(47.3%) 

Resignations 

FDF 

12 

(1.1%) 

FND 

4 

(0.3%) 

Voluntary 

MBK 

282 

(27.2%) 

Releases 

MDF 

8 

(00.7%) 

MFF 

2 

(00.2%) 

MGP 

6 

(00.5%) 

MND 

231 

(22.3%) 

These  codes  can  be  found  in  NMPCINST  1910. IB  [Ref  17] 

The  dependent  variable  used  for  the  promotion 
model  is  constructed  from  the  "performance"  variable  from 


the  Officer  Promotion  History  File — Navy  Officer  Background 
Data.  In  this  file,  PERFORMANCE  =  1  if  the  officer  was  an 
early  select 

PERFORMANCE  =  2  if  the  officer  was  an  in  zone  select 

PERFORMANCE  =  3  if  the  officer  was  an  in  zone  pass 

PERFORMANCE  =  4  if  the  officer  was  a  late  select 

PERFORMANCE  =  5  if  the  officer  was  a  late  pass 

The  dependent  variable  PROMOTE  =  1  if  the 
performance  variable  equalled  1  or  2 ,  otherwise  PROMOTE  =  0. 
The  "late  select"  performance  code,  PERFORMANCE  =  4,  and 
"late  pass"  performance  code,  PERFORMANCE  =  5,  were  omitted 
because  the  majority  of  those  passed  over  initially  leave 
voluntarily  or  are  involuntarily  forced  out  after  failing  to 
select  above  zone. 

b.  Independent  Variables 

The  independent  variables  included  in  this  study 
could  be  grouped  into  two  general  categories:  variables 
representing  demographic  and  personal  attributes  of  the 
officers,  and  variables  representing  educational  background. 
The  independent  variables  used  in  each  model  are  identically 
constructed,  although  not  all  variables  are  included  in  both 
models.  The  distribution  of  observations  by  independent 
variables  is  included  in  Tables  9-12. 
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TABLE  9 

DISTRIBUTION  OF  LCDR  "STAYERS"  BY  INDEPENDENT  VARIABLES 


LCDR  STAYERS 
MALE 
FEMALE 


USNA 

ROTCS 

OSOURCE 

OCSROTC 


NOKIDS 

MARDEPS 

DIVONE 


WHITE 

BLACK 

OTHER 


PGSCH 

OTHERED 


TECH 

NONTECH 


GTECH 

GNONTECH 


TUGNTG 

TUGTG 

NTUGTG 


n  «  1040 


(pool 

•d  saapl*) 

LCOR  STAYERS 

(Fuiale  only) 

202 

(19.4%) 

838 

(80. 6%^ 

FEMALE 

838 

1040 

(100.0%) 

56 

(05.3%) 

108 

(10.3%) 

USNA 

28 

(03.3%) 

36 

(03.5%) 

ROTCS 

so 

(05.8%) 

840 

(80. 4%^ 

OSOURCE 

9 

(01.1%) 

1040 

(99.5%) 

OCSROTC 

751 

(89.0%) 

838 

(99.2%) 

792 

(76.2%) 

210 

(20.2%) 

NOKIDS 

685 

(81.7%) 

38 

(03. 7%^ 

j  MARDEPS 

122 

(14.6%) 

1040 

(100.0%) 

DIVONE 

31 

(03.7%) 

838 

(100.0%) 

912 

(87.6%) 

28 

(02.7%) 

WHITE 

749 

(89.3%) 

100 

(09.9%» 

BLACK 

18 

(02.2%) 

1040 

(99.9%) 

OTHER 

71 

(08.4%) 

838 

(99.9%) 

129 

(12.4%) 

(15.3%) 

171 

(16.4%) 

PGSCH 

128 

300 

(18.8%) 

OTHERED 

154 

(18.4%) 

282 

(33.7%) 

487 

(40.1%) 

622 

(59.9%) 

TECH 

317 

(37.8%) 

1040 

(100.0%) 

NONTECH 

521 

(62.2%) 

838 

(100.0%) 

64 

(06.2%) 

236 

(22.6%) 

GTECH 

60 

(07.2%) 

300 

(28.8%) 

GNONTECH 

222 

(26.  )%) 

282 

(33.6%) 

375 

(36.1%) 

47 

(04.5%) 

TUGNTG 

277 

(33.1%) 

601 

(57.9%) 

TUGTG 

43 

(05.1%) 

17 

(01.6%) 

NTUGNTG 

501 

(59.8%) 

1040 

(100.0%) 

NTUGTG 

17 

(02.0%) 

n  838 

838 

(100.0%) 

38 
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TABLE  11 

DISTRIBUTION  OF  CDR  •'STAYERS”  BY  INDEPENDENT  VARIABLES 


CDR  STAYERS 

(pooled  saaple) 

CDR  STAYERS 

(Fuiale  only) 

MALE 

39 

(09.7%) 

365 

FEMALE 

365 

<90.3%i 

FEMALE 

404 

(100.0%) 

NA 

3 

(00.7%) 

•TCS 

21 

(05.2%) 

USNA 

0 

(00.0%) 

OdOURCE 

6 

(01.5%) 

ROTCS 

8 

(02.2%) 

OCSROTC 

374 

(92.5%) 

©SOURCE 

4 

(01.1%) 

404 

(99.9%) 

OCSROTC 

353 

(96.6%) 

365 

(99.9%) 

NOKIDS 

303 

(75.0%) 

290 

(79.5%) 

MARDEPS 

84 

(20.8%) 

NORIDS 

DIVONE 

17 

(04.2%) 

MARDEPS 

61 

(16.7%) 

404 

(100.0%) 

DIVONE 

14 

(03.8%) 

365 

(100.0%) 

WHITE 

368 

(91.0%) 

338 

(92.6%) 

BLACK 

9 

(02.2%) 

WHITE 

OTHER 

27 

(06.6%) 

BLACK 

7 

(01.9%) 

404 

(99.8%) 

OTHER 

20 

(05.4%) 

365 

(99.9%) 

PGSCH 

92 

(22.8%) 

(23.8%) 

OTHERED 

127 

(31.4%)  ! 

PCSCH 

87 

219 

(54.2%) 

OTHERED 

122 

(33.4%) 

209 

(57.3%) 

TECH 

130 

(32.2%) 

(31.5%) 

HONTECH 

274 

(67.7%) 

TECH 

115 

404 

(99.9%) 

NONTECH 

250 

(68.4%) 

365 

(99.9%) 

GTECH 

31 

(07.7%) 

29 

(07.9%) 

GNONTECH 

188 

(46.5%) 

GTECH 

219 

(54.2%) 

GNONTECH 

180 

(49.3%) 

209 

(57.2%) 

TUGNTG 

111 

(27.5%) 

(26.8%) 

TUGTG 

19 

(04.7%) 

TUGNTG 

98 

NTUGN'IG 

262 

(64.9%) 

A  A  vr 

17 

/ OA  Tax 
\  ^  / 

NTUGTG 

12 

(03.0%) 

NTUGNTG 

238 

(65.2%) 

404 

(100.0%) 

NTUGTG 

12 

(03.3%) 

365 

(100.0%) 

n  *  404 

n  -  365 

40 


TABLE  12 

DISTRIBUTION  OF  CDR  ‘'LEAVERS*'  BY  INDEPENDENT  VARIABLES 


CDR  LEAVERS  (pool«d  sample ) 


MALE 

39 

(04.9%) 

FEMALE 

751 

r95.1%^ 

790 

(100.0%) 

USNA 

3 

(00.4%) 

ROTCS 

21 

(02.7%) 

OSOURCE 

6 

(00.8%) 

OCSROTC 

760 

(96.1%) 

790 

(99.9%) 

NOKIDS 

689 

(87.2%) 

MARDEPS 

84 

(10.6%) 

DIVONE 

17 

f02.2%) 

790 

(100.0%) 

WHITE 

703 

(88.9%) 

BLACK 

26 

(03 . 3%) 

OTHER 

61 

f07.7%^ 

790 

(99.9%) 

PGSCH 

473 

(60.5%) 

OTHERED 

127 

(16,1%) 

605 

(76.6%) 

TECH 

516 

(65.0%) 

NONTECH 

?71 

(34.3%) 

787 

(99.3%) 

GTECH 

417 

(52.8%) 

GNONTECH 

188 

(23.8%) 

605 

(76,6%) 

CDR  LEAVERS  (Female  only) 


FEMALE 

751 

USNA 

0 

(00.0%) 

ROTCS 

8 

(01.1%) 

OSOURCE 

4 

(00.5%) 

OCSROTC 

739 

(98.3%) 

751 

(99.9%) 

NOKIDS 

676 

(90.0%) 

MARDEPS 

61 

(08.1%) 

DIVONE 

14 

(01.9%) 

751 

(100.0%) 

WHITE 

673 

(89.6%) 

BLACK 

23 

(03.1%) 

OTHER 

55 

(  07 . 3_%  )_ 

751 

(100.0%) 

PGSCH 

473 

(63.0%) 

OTHERED 

1?? 

(16.2%) 

595 

(79.2%) 

TECH 

501 

(66.7%) 

NONTECH 

247 

(32.9%) 

748 

(99.6%) 

GTECH 

415 

(55.3%) 

GNONTECH 

180 

(24,_0%I 

595 

(79.3%) 

n 


790 


n 


75 1 


The  deinographic/background  variables  are 
described  below: 

Race ;  Three  variables  are  constructed  for  this 
category:  WHITE  =  1  if  race  -  white,  otherwise  WHITE  =  0 

(base  case) ;  BLACK  =  1  if  race  =  black,  otherwise  BLACK  = 

0; 

OTHER  =  1  if  race  =  other,  otherwise  OTHER  =  0. 

Age :  This  is  a  continuous  variable  indicating  the 
individual's  age  at  time  of  commissioning.  Age  ranged  from 
20  to  35. 

Sex:  HALE  =  1  if  gender  =  male,  otherwise  MALE  =  0 

Commissioning  Source;  Four  variables  define  this 
category : 

OCSROTC  =  1  if  Conunissioning  Source  =  Officer  Candidate 
School  or  Naval  Reserve  Officer  Training  Course  -  College 
Program,  otherwise  OCSROTC  =  0  (base  case) ;  USNA  =  i  if 
Commissioning  Source  U.  S.  Naval  Academy,  otherwise  USNA  = 
0;  ROTCS  =  1  if  Commissioning  Source  =  Naval  Reserve 
Officer  Training  Program  -  Scholarship,  otherwise  ROTCS  =  0; 
and  OSOURCE  =  1  if  Commissioning  Source  -  Direct  Appointment 
or  NESEP,  otherwise  OSOURCE  =  0. 

Marital/Dependent  Status:  Three  variables  are  used  in 
this  category: 

NOKIDS  =  1  if  member  is  single  or  married  with  no 
dependents,  otherwise  NOKIDS  =  0  (base  case) ;  MARDEPS  =  1  if 
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member  is  married  with  one  or  more  children,  otherwise 
MARDEPS  =  0;  DIVONE  =  1  if  member  is  divorced  or  separated 
with  one  or  more  children,  otherwise  DIVONE  =  0. 

The  educational  background  variables  are  defined 

as  follows: 

Undergraduate  Degree  Major:  Two  variables  are 
used  in  this  category: 

TECH  =  1  if  the  individual's  undergraduate  major  is 
engineering,  math,  computer  science,  operations  analysis,  or 
natural/biological  science,  otherwise  TECH  =  0. 

NONTECH  =  1  if  the  individual's  undergraduate  major  is 
social  sciences,  arts,  humanities,  management,  economics, 
education,  etc.,  otherwise  NONTECH  =  0. 

Undergraduate  Grade  Point  Average:  The  variable 
GPA  is  included  as  a  continuous  variable  to  determine  the 
effects  of  one's  GPA  on  eventual  promotion  in  or  separation 
from  the  Navy.  The  variable  ranged  from  1  with  a  GPA  less 
than  2.0,  to  a  6  with  a  GP.''.  greater  than  3.6. 

Mathematics  Qualification  Code:  The  variable  MQC 
is  included  as  a  continuous  variable  to  determine  the 
effects  of  one's  academic  record  in  mathematics-related 
courses  on  eventual  promotion  in  or  separation  from  the 
Navy.  The  variable  ranged  from  a  1  with  no  math  courses 
with  a  grade  higher  than  C  to  a  7  indicating  significant 
post-calculus  courses  with  a  grade  of  B  or  better. 
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Technical  Qualification  Code;  The  variable  TQC 
is  included  as  a  continuous  variable  to  determine  the 
effects  of  one's  academic  record  in  physics  based 
engineering  courses  on  eventual  promotion  in  or  separation 
from  the  Navy.  The  variable  ranged  from  a  1  with  no  physics 
courses  to  a  6  with  upper  division  engineering/  physical 
science  major  with  a  B+  average  or  better. 

Graduate  Education;  The  variable  GRADED  =  1  if 
the  individual  has  a  Masters  degree,  otherwise  GRADED  =  0. 

For  those  with  a  graduate  degree,  two  additional 
variables  are  utilized: 

PGSCH  =  1  if  the  individual  received  his/her  degree  from  the 
Naval  Postgraduate  School,  otherwise  PGSCH  =  0. 

OTHERED  =  1  if  the  individual  received  his/her  graduate 
degree  from  an  institution  other  than  the  Naval  Postgraduate 
School,  otherwise  OTHERED  =  0. 

Graduate  School  Major:  Two  variables  are  defined 
in  this  category; 

GTECH  =  1  if  the  individual  has  a  Master's  Degree  in 
engineering,  mathematics,  computer  science,  operations 
analysis  or  natural/biological  sciences,  other\/ise  GTECH  = 

0. 

GNONTECH  =  1  if  the  individual  has  a  Master's  Degree  in 
social  sciences,  arts,  humanities,  management,  economics, 
education,  etc.,  otherwise  GNONTECH  =  0. 
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Combinations  of  Undergraduate  and  Graduate  School 
Major;  Four  variables  are  used  in  this  category  to  capture 
the  combined  effects  of  undergraduate  major  and  graduate 
major: 

NTUGNTG  =  1  if  the  individual  has  both  non-technical 
undergraduate  and  graduate  degrees,  otherwise  NTUGNTG  =  0. 
NTUGTG  =  1  if  the  individual  has  a  non-technical 
undergraduate  degree  and  a  technical  graduate  degree, 
otherwise  NTUGTG  =  0. 

TUGNTG  =  1  if  the  individual  has  a  technical  undergraduate 
degree  and  a  non-technical  graduate  degree,  otherwise  TUGNTG 
=  0. 

TUGTG  =  1  it  the  individual  has  both  technical  undergraduate 
and  graduate  degrees,  otherwise  TUGTG  =  0. 
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The  basic  models  estimated  in  this  study  are  as 

follows : 

LCDR  STAYERS  -  Pooled  sample 

PROMOTE  =  f  (MALE  +  USNA  +  ROTCS  +  OSOURCE  +  BLACK  +  OTHER 

+  DIVCNE  +  MARDEPS  +  AGE  +  PGSCH  -I-  OTHERED  +  GPA 

+  TECH) 

LCDR  STAYERS  -  Women  Only  Sample 

PROMOTE  =  f  (USNA  +  ROTCS  +  OSOURCE  +  ELACK  +  OTHER  +  DIVONE 

+  MARDEPS  +  AGE  +  PGSCH  +  OTHERED  +  GPA  +  TECH) 

LCDR  LEAVERS  -  Pooled  Sample 

LEAVE  =  f  (MALE  +  USNA  +  ROTCS  +  OSOURCE  +  BLACK  +  OTHER 

+  DIVONE  +  MARDEPS  +  AGE  +  PGSCK  +  OTHERED  +  GPA 

+  TECH) 

LCDR  LEAVERS  ~  Women  Only  Sample 

LEAVE  -  f  (USNA  +  ROTCS  +  OSOURCE  +  BLACK  +  OTHER  +  DIVONE 

+  MARDEPS  +  AGE  +  PGSCH  +  OTHERED  +  GPA  +  TECH) 

CDR  STAYERS  -  Pooled  Sample* 

PROMOTE  =  f  (MALE  +  ROTCS  +  OTHER  +  DIVCNE  +  MARDEPS  -t-  AGE 
+  PGSCH  +  OTHERED  +  GPA  +  TECH) 

CDR  STAYERS  -  Women  Only  Sample* 

PROMOTE  =  f  (ROTCS  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH) 

CDR  LEAVERS  -  Pooled  Sample* 

LEAVE  =  f  (MALE  +  ROTCS  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE 
+  PGSCH  +  OTHERED  +  GPA  +  TECH) 
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CDR  LEAVERS  -  Women  Only  Sample* 

LEAVE  =  f  (ROTCS  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH) 

Additional  models,  referred  to  as  "Model  2",  are  also 
estimated  for  these  samples.  Results  are  presented  in 
Appendix  B. 

*  Variables  that  were  deleted  from  these  models  were  due  to 
small  numbers  of  observations  in  the  files. 
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IV.  RESULTS 


Maximum  likelihood  (logit)  regression  models  are 
estimated  using  the  dependent  variables  "PROMOTE”  for  the 
promotion  model  and  "LEAVE"  for  the  retention  model.  Each 
model  is  estimated  for  a  pooled  sample  of  LCDRs  or  CDRs  for 
both  men  and  women,  ana  a  separate  model  for  females  alone. 
Two  samples  are  utilized  to  attempt  to  capture  the  effects 
of  including  males  in  the  Gen  URL  community.  Appendix  B 
presents  the  complete  results  of  estimating  the  models. 

Likelihood  ratio  tests  are  conducted  to  determine  if  the 
basic  models  are  affected  by  the  addition  of  specified 
explanatory  variables.  Appendix  C  explains  how  these  tests 
are  conducted  along  with  the  test  results. 

The  coefficients  of  the  independent  variables  in  the 
estimated  logit  equations  are  transformed  into  probabilities 
by  setting  the  explanatory  (dummy)  variables  equal  to  zero 
and  solving  for  the  predicted  probability.  In  this  manner, 
the  probability  of  being  promoted  or  leaving  is  established 
for  a  reference  individual  (base  case) .  In  both  models,  the 
reference  individual  is  a  white  female  with  no  dependents 
who  is  commissioned  through  Officer  Candidate  School  at  age 
24,  has  a  non-technical  undergraduate  degree,  and  does  not 
have  a  graduate  degree.  Ey  changing  the  value  of  any  sinriie 
explanatory  (dvuiuny)  variable  from  zp>'o  to  one,  computing  the 
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new  probability  of  being  promoted  or  leaving,  and  then 
taking  tne  difference  between  the  two  probabilities,  a 
"delta"  for  each  variable  is  obtained.  This  delta 
represents  the  change  in  the  probability  of  being  prcmoteu 
or  leaving  the  Navy  when  one  of  the  explanatory  variables  is 
altered  from  the  base  case  while  leaving  all  other  variables 
unchanged . 

This  section  will  present  general  results  of  both  the 
LCDR  promotion  and  retention  models,  followed  by  a 
discussion  of  the  CDR  models. 

A.  PROMOTION  TO  LCDR 

1.  Education 

In  the  pooled  sample  of  the  basic  promotion  model 
for  LCDRs,  Naval  Postgraduate  School  (NPS)  graduate 
education  has  a  significantly  positive  impact  on  the 
probability  of  promotion,  (i.e.,  an  officer  with  a  graduate 
degree  from  NPS  is  29%  more  likely  to  be  promoted  than  an 
officer  with  no  graduate  degree) .  Although  not 
statistically  significant,  an  officer  with  a  graduate  degree 
from  other  sources  ir  also  15%  more  likely  to  be  promoted 
than  an  officer  with  no  degree.  These  effects  on  promotion 
arc  increased  to  31%  and  18%,  respectively,  in  the  women- 
oniy  sample.  These  results  are  presented  in  Table  13. 

When  variables  for  type  of  graduate  degree  (GTECH) 
and  Technical  Qualification  Code  (TQC)  are  included  in  the 
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model,  (Model  2),  the  impact  of  graduate  education  in  both 
samples,  while  still  positive,  is  no  longer  significant. 
Complete  results  of  this  model  are  presented  in  Appendix  B. 

The  variable  GPA  is  not  statistically  significant, 
but  does  have  a  consistently  positive  coefficient  in  both 
models  and  samples.  Likewise,  the  TECH  variable  is 
consistently  negative,  albeit  statistically  insignificant. 
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TABLE  13 

CHANGE  IN  PROMOTION  PROBABILITY  FOR  EDUCATION  VARIABLES 


VARIABLE 

POOLED 

WOMEN 

-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

PG8CH 

29.24%* 

28.44% 

31.44%* 

23.56% 

OTHERED 

15.32% 

15.62% 

15.46% 

18.66% 

GPA 

3.39% 

2 . 89% 

4.99% 

3.39% 

TECH 

-6.87% 

-10.57% 

-8.48% 

-12.2% 

GTECH 

-- 

0.59% 

— 

-13.43% 

TQC 

— 

4.41% 

— 

7.40% 

Source:  See  Tables 

B.l.A.  - 

B.2.B.  in  Appendix  B 

for 

complete  listing  of  logit  coefficients  and  transformed 
•■deltas" . 

*  =  .05  level  of  confidence 
-  .01  level  of  confidence 

2.  Commissioning  Source 

Commissioning  source  variables  are  also  included  in 
the  promotion  models  for  LCDR.  These  variables  show 
inconsistent  and  insignificant  impacts  on  the  probability  of 
promotion,  however,  the  results  are  worthy  of  discussion. 

In  the  pooled  sample,  all  three  commissioning  source 
variables,  USHA,  ROTCS,  and  OSOURCE,  have  negative  effects 
on  the  probability  of  promotion  to  LCDR.  In  essence, 
officers  from  these  commissioning  sources  are  less  likely  to 
be  promoted  to  LCDR  than  an  OCS  graduate.  However,  these 
variables  are  not  statistically  significant  in  any  model. 

The  specific  statistics  on  these  variables  are  presented  in 
Table  14. 
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Results  of  the  women-only  sample  yield  slightly 
different  results.  In  this  model,  both  USNA  and  OSOURCE 
still  have  negative  effects  on  the  probability  of  promotion. 
The  ROTCS  variable,  however,  is  positive.  Again,  these 
variables  lack  statistical  significance. 


TABLE  14 

CHANGE  IN  PROMOTION  PROBABILITY  BY  COMMISSIONING  SOURCE 


VARIABLE 

POOLED 

WOMEN 

- 

-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

USNA 

-14 . 6% 

-20.45% 

WBsm 

-8.10% 

ROTCS 

-14 . 10% 

-17.04% 

7.58% 

2.68% 

OSOURCE 

>15.59% 

-22.60% 

2.23% 

-2.60% 

Source:  See  Tables 

B.l.A.  - 

B.2.B.  in  Appendix  B 

for 

complete  listing  of  logit  coefficients  and  transformed 
"delcas" . 

*  =  .05  level  of  confidence 

**  =  .01  level  of  confidence 


3.  Other  Factors 

The  promotion  model  for  LCDRs  also  controls  for 
various  demographic  characteristics,  such  as  race, 
marital/dependent  status,  age,  etc.  Again,  none  of  these 
variables  are  statistically  significant,  however  they 
represent  possible  trends  that  are  worthy  of  discussion. 

The  marital/dependent  status  variables  DIVONE  and 


MARDEPS  have  a  consistently  negative  impact  on  the 
probability  of  promotion  to  LCDR,  however  the  degree  of 


impact  varies  greatly  between  the  pooled  and  women-only 
samples.  In  the  pooled  sample,  officers  divorced/separated 
with  dependents  are  2.9%  less  likely  to  be  promoted  than 
single  officers  without  dependents,  while  the  married 
officer  with  dependents  is  11.4%  less  likely  to  be  promoted. 
In  the  women-only  sample,  however,  divorced/separated 
officers  are  11.7%  less  likely  to  promote  and  those  married 
with  dependents  are  only  4.3%  less  likely  to  promote.  These 
results  are  depicted  in  Table  15,  but  are  difficult  to 
interpret  based  on  lack  of  statistical  significance. 

The  race  variables  have  a  very  small  impact  on  the 
probability  of  promotion  to  LCDR.  However,  it  is 
interesting  to  note  that  the  variable  BLACK  is  consistently 
negative,  while  the  OTHER  variable  is  positive  in  the  pooled 
sample  and  negative  in  the  women-only  sample.  These 
results  are  also  depicted  in  Table  15. 
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TABLE  15 

CHANGE  IN  PROMOTION  PROBABILITY  BY  OTHER  FACTORS 


VARIABLE 

POOLED 

WOMEN 

-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

MALE 

-37.63%** 

-38.78%** 

— 

— 

BLACK 

-1.21% 

-2.16% 

-2.25% 

-5.53% 

OTHER 

1.43% 

2.12% 

-2 . 00% 

-1.94% 

DIVONE 

-2.91% 

-2.65% 

-11.66% 

-10.74% 

MARDEP8 

-11.36% 

-11.57% 

-4.25% 

-4.16% 

Source:  See  Tables  B.l.A.  -  B.2.B.  in  Appendix  B  for 

complete  listing  of  logit  coefficients  and  transformed 
"deltas" . 

*  =  .05  level  of  confidence 

**  =  .01  level  of  confidence 


Additional  educational  variables,  such  as  Math 
Qualification  Code  and  a  combined  variable  to  account  for 
type  of  undergraduate  major  and  graduate  major  together  were 
included  in  the  models.  However,  they  did  not  significantly 
affect  the  probability  of  promotion;  therefore,  they  were 
not  included  in  the  final  model  being  estimated. 

B.  RETENTION  TO  LCDR  SELECTION  BOARD 
1.  Education 

In  the  basic  pooled  retention  model  for  LCDRs,  NPS 
graduate  education  has  a  statistically  significant  negative 
impact  on  the  probability  of  leaving  the  Navy  (i.e.,  an 
Officer  wirh  an  NPS  ueytee  is  37%  less  likely  to  leave  the 
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Navy  than  an  officer  with  no  degree) .  In  addition,  an 
officer  with  a  graduate  degree  from  other  sources  is  also 
22%  less  likely  to  leave  the  Navy  than  an  officer  with  no 
degree.  When  the  variables  GTECH  and  TQC  are  added  to  the 
model,  the  effects  of  the  PGSCK  and  OTHERED  variables 
increase  to  39%  and  27%,  respectively,  and  remain 
statistically  significant.  Similar  results  occurred  in  the 
women-only  sample,  with  both  PGSCH  and  OTHERED  variables 
exhibiting  significant  negative  effects  on  the  probability 
of  leaving  the  Navy.  These  probability  figures  are 
presented  in  Table  16. 


TABLE  16 

CHANGE  IN  RETENTION  PROBABILITY  FOR  EDUCATION  VARIABLES 


VARIABLE 

POOLED 

WOMEN 

-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

PGSCH 

-36.95%* 

-38.75%* 

-31.27* 

-42.44%* 

OTHERED 

-21.90%** 

-26.93** 

-22 . 23** 

-29.65** 

GPA 

5.47% 

3.83% 

2.70% 

4 . 18% 

TECH 

-3.22% 

-9.00% 

-5.34% 

-9,34% 

GTECH 

-- 

36.08% 

— 

25.77% 

TQC 

__ 

5.34% 

— 

4.45% 

Source:  See  Tables  B.3.A.  -  B.4.B.  in  Appendix  B  for 

complete  listinc  of  logit  coefficients  and  transformed 
"deltas". 


**  =  .01  level  of  confidence 
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2.  Commissioning  Source 

Conunissioning  source  variables  are  also  included  in 
the  LCDR  retention  models.  These  variables  exhibit 
insignificant  effects  on  the  probability  of  leaving  the 
Navy,  however  the  trends  are  interesting  to  note  here. 

In  the  pooled  sample,  all  three  commissioning  source 
variables,  USNA,  ROTCS,  and  OSOURCE,  have  positive 
coefficients.  However,  when  additional  educational  control 
variables  are  added  to  the  model,  (e.g. ,  GTECH  and  TQC)  the 
coefficients  for  USNA  and  ROTCS  remain  positive  while  the 
OSOURCE  variable  becomes  negative. 

In  the  women-only  sample,  both  USNA  and  ROTCS  have 
positive  coefficients,  but  the  OSOURCE  variable  is  negative. 
These  results  remain  consistent  when  additional  educational 
control  v^iables  are  added  to  the  model.  The  commissioning 
source  probability  results  are  provided  in  Table  17. 
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TABLE  17 

CHANGE  IN  RETENTION  PROBABILITY  BY  COMMISSIONING  SOURCE 


VARIABLE 

POOLED 

WOMEN 

-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

USNA 

14.22% 

8.07% 

24.57% 

18.74% 

R0TC8 

10.73% 

4.60% 

13 . 12% 

11.19% 

OSOURCE 

2 . 37% 

-10.85% 

-9.03% 

-19.46% 

Source;  See  Tables  B.3.A.  -  B.4.B-  in  Appendix  B  for 
complete  listing  of  logit  coefficients  and  transformed 
"deltas'* . 

*  =  .05  level  of  confidence 

**  =  .01  level  of  confidence 


3.  Other  Factors 

The  retention  models  also  control  for  various 
demographic  characteristics,  such  as  marital/dependent 
status,  race,  age,  etc.  Although  the  majority  of  these 
variables  have  insignificant  effects  on  the  probability  of 
leaving  the  Navy,  the  MARDEPS  variable  is  consistently 
significant  in  all  cases. 

In  both  the  pooled  and  womcn-oniy  samples,  the 
variable  indicates  that  officers  married  with  dependents  are 
28%  and  25%,  respectively,  less  likely  to  leave  the  Navy 
than  an  officer  with  no  dependents.  When  additional 
educational  control  variables  are  added  to  the  models,  these 
percentages  show  an  increased  effect  to  33%  and  29%, 
respectively.  The  other  marital/dependent  status  variable, 
DIVONE,  although  not  statistically  significant,  is 


consistently  negative  in  all  models.  These  results  are 
included  in  Table  18. 

The  race  variables  have  an  insignificant  effect  on 
the  probability  of  leaving  the  Navy,  with  consistently 
negative  coefficients  in  both  samples. 


TABLE  18 

CHANGE  IN  RETENTION  PROBABILITY  BY  OTHER  FACTORS 


VARIABLE 

• 

POOLED 

WOMEN-ONLY 

BASIC 

MODEL  2 

BASIC 

MODEL  2 

MALE 

18 .45%** 

13.56% 

— _ 

BLACK 

-0.23% 

-1.77% 

-29.11% 

-4.81% 

OTHER 

-3.67% 

-2.58% 

-3.76% 

-4.34% 

DIVONE 

-2y .21% 

-29.42% 

-23.10% 

-29.65% 

MARDEP8 

-28.43%** 

-29.16%** 

-25.17%** 

-32.70%** 

Source:  See  Tcbles  B.3.A.  -  B.4.B.  in  Appendix  B  for 

complete  listing  of  logit  coefficients  and  transformed 
"deltas" . 


*  =  .05  level  of  confidence 

**  =  .01  level  of  confidence 


As  with  the  promotion  models,  additional  educational 
variables  were  included  in  the  retention  models.  However, 
these  variables  did  not  significantly  affect  the  probability 
of  leaving  the  Navy;  therefore  they  were  not  included  in  the 
final  models  being  estimated. 


C.  PROMOTION  TO  CDR 

Similar  promotion  models  were  run  for  both  CDR  samples. 
Unfortunately,  these  models  do  not  provide  conclusive 
results  for  the  probability  of  promotion  to  CDR.  General 
results  concerning  the  graduate  education  variables  are 
provided  below. 

In  the  promotion  models  for  CDRs,  both  samples,  those 
with  a  degree  from  NPS  are  approximately  14%  more  likely  to 
be  promoted  than  those  without  a  degree.  Likewise,  a 
graduate  degree  from  other  sources  increases  the  probability 
of  promotion  by  approximately  9.5%.  However,  none  of  the 
variables  have  a  statistically  significant  effect  on  the 
probability  of  prom.otion  to  CDR  in  either  the  pooled  or 
women-only  samples.  Results  of  these  estimations  appear  in 
Tables  B.5.A.  and  B.5.B.  of  Appendix  B. 

Additional  educational  variables  were  added  to  the 
models  to  try  to  improve  the  explanatory  power  of  the 
estimates.  However,  based  upon  likelihood  ratio  tests, 
these  variables  did  not  significantly  contribute  to  the 
basic  model. 

D.  RETENTION  TO  CDR  SELECTION  BOARD 

The  results  from  the  CDR  retention  models  are  unreliable 
due  to  a  lack  of  sufficient  variation  in  LEIAVE  versus  STAY 
behavior  (i.e.,  only  47  of  790,  6%,  actually  left  the  Navy 
voluntarily) .  Results  or  the  estimations  are  incluaed  in 
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Tables  B.e.’j.  and  B.6.B  of  Appendix  B.,  but  will  not  be 
discussed  here. 
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V.  CONCLUSIONS  AND  RECOMMENDATIONS 


A.  CONCLUSIONS 

1.  Graduate  Education 

It  is  apparent  from  the  results  of  the  estimations 
that  graduate  education  has  a  positive  and  significant 
effect  on  the  probability  of  being  promoted  to  Lieutenant 
Commander  (LCDR)  in  the  General  Unrestricted  Line  (Gen  URL) 
community.  Further,  a  degree  from  the  Naval  Postgraduate 
School  (NPS)  appears  to  have  a  much  stronger  influence  on 
promotion  than  a  graduate  degree  from  other  sources.  This 
would  appear  to  indicate  that  a  degree  from  the  Naval 
Postgraduate  School  is  more  credible  in  the  eyes  of 
selection  boards  than  a  graduate  degree  from  civilian 
institutions,  regardless  of  how  funded.  Of  course,  these 
results  are  limited  only  to  Gen  URL  officers  and  may  not  be 
consistent  for  other  communities. 

Although  it  is  not  statistically  significant  in 
every  model,  the  OTHERED  variable  still  shows  that  obtaining 
a  graduate  degree,  regardless  of  source,  has  a  positive 
effect  on  promotion.  These  results  are  not  surprising, 
because  of  the  requirement  for  Gen  URLs  to  work  toward 
proven  subspecialist  designations  in  order  to  be  successful. 
AS  long  as  one  obrains  the  appropriate  subspeciaity  code  for 
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the  graduate  degree,  one  is  not  prohibited  from  acquiring 
the  proven  subspecialist  designation  and,  therefore,  not 
excluded  from  promotion  opportunities  based  upon  degree 
source. 

It  is  somewhat  surprising  to  note  that  the  effects 
of  graduate  education  are  not  significantly  higher  for  the 
women-only  sample  than  for  the  pooled  sample.  It  was 
anticipated  that,  because  males  are  less  competitive  in  the 
Gen  URL  community  overall,  the  attainment  of  a  graduate 
degree  would  not  significantly  increase  his  chances  of 
promotion.  This  may  be  due  to  the  fact  that  we  are  dealing 
with  junior  paygrades  and  the  stiff  competition  may  not  be 
revealed  until  the  higher  paygrade  selection  boards. 

The  other  educational  control  variables  that  were 
included  provided  no  statistically  significant  effects. 
However,  grade  point  average  is  consistently  positive, 
indicating  that  those  with  higher  undergraduate  grades  may 
be  more  likely  to  be  promoted  to  LCDR.  Likewise,  those  with 
a  technical  undergraduate  major  may  be  less  likely  to  be 
promoted  than  those  with  a  non-technical  major.  This  is 
somewhat  surprising  when  considering  that  nearly  40%  of  the 
observations  have  technical  undergraduate  majors.  However, 
this  effect  could  be  due  to  the  generally  non-technical 
requirements  for  promotion  in  the  Gen  URL  community. 

Emphasis  has  historically  been  on  performance  in  leadership 
tours.  Specific  technical  expertise  is  not  a  prerequisite 
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to  obtaining  most  Gen  URL  leadership  billets  at  the  LCDR  anc 
below  level.  In  the  recent  past,  more  emphasis  has  been 
placed  on  attaining  technical  skills;  however,  this  is 
primarily  focused  on  graduate  degree  major  selection  and 
proven  subspecialty  designation,  not  on  leadership,  per  se. 

In  the  retention  model  for  LCDRs,  graduate 
education,  again,  has  a  statistically  significant  effect. 

In  all  samples,  both  an  NFS  degree  and  a  degree  from  other 
sources  significantly  decreases  the  probability  of  leaving 
the  Navy.  The  effect  of  NFS  is  not  surprising  because  of 
the  additional  service  obligation  incurred.  The  reasons  for 
the  strength  of  the  OTHERED  variable  is  not  as  clear.  Some 
cf  the  individuals  in  this  ategory  may  have  received  Navy- 
funding  for  their  education  and  therefore,  have  incurred  the 
same  •'payback"  commitment  as  NFS  graduates.  This  would 
account  for  some  of  the  strong  negative  effects  shown  here. 
However,  a  number  of  these  individuals  probably  attained 
their  graduate  degree  at  t  heir  own  expense  and  incurred  no 
additional  obligation  to  the  Navy.  The  impact  of  this  group 
on  the  strength  and  direction  of  the  OTHERED  coef.''  icient  is 
unknown . 

As  occur  in  the  promotion  models,  the  educational 
control  variables  are  not  statistically  significant,  but  are 
consistent  in  their  effects  on  the  probability  of  leaving. 

0  r  a  d  O  p  w  ^  A  1  w  u  w  A.  lu  .A.  mj  ^  ^  ^  V  X  V  ,  X.  1  IVX  X  x.-  Ca  K-  JL  i  XJl  AJL  X  V  X  U  U  O  X  ^ 

with  higher  undergraduate  grades  are  more  likely  to  leave 
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the  Navy.  And  TECH  is  negative,  indicating  that  those  with 
a  technical  undergraduate  degree  are  Jess  likely  to  leave 
the  Navy.  While  these  results  are  consistent  throughout  all 
LCDR  retention  models,  they  are  inconsistent  with  the 
effects  shown  in  the  promotion  models.  The  reasons  for  this 
disparity  are  unclear. 

The  results  of  the  estimations  for  the  Commander 
promotion  model  were  disappointingly  insignificant.  In  the 
graduate  education  variables,  over  50%  of  the  samples  have 
graduate  degrees,  most  of  which  were  received  through 
sources  other  than  NFS.  Although  the  variables  indicate 
that  individuals  with  graduate  education  are  more  likely  to 
promote  to  CDR  than  those  without,  the  effects  are  not 
statistically  significanc. 

This  may  have  occurred  due  to  the  lack  of  variation 
in  the  characteristics  of  individuals  included  in  the 
sample.  As  discussed  in  the  introduction,  the  vast  majority 
of  these  individuals  fit  into  a  very  similar  pattern  (i.e., 
white,  female,  single,  no  dependents,  DCS  graduates,  with 
non-technical  educations) .  There  are  simply  not  enough 
differences  between  them  to  adequately  model.  The  results 
could  also  indicate  that  promotion  to  CDR  is  based  upon 
factors  that  an  not  specifically  included  here,  such  as 
fitness  reports  and/or  some  other  measure  of  performance  in 
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2.  Commissioning  Source 

The  commissioning  source  variables  had  unexpected 
affects  on  the  probability  of  promotion  to  LCDR  in  the 
pooled  sample.  Even  though  not  statistically  significant, 
it  was  not  expected  that  the  commissioning  source  variables 
would  have  negative  coefficients.  This  may  be  due  to  the 
fact  that  nearly  half  of  the  Gen  URLs  commissioned  through 
the  non-OCS  sources  are  males.  As  will  be  discussed  later, 
gender  appears  to  have  a  negative  effect  on  the  probability 
of  promotion,  and  these  effects  may  somehow  be  extended 
through  the  commissioning  source  variables  as  well. 

In  the  LCDR  retention  models,  commissioning  source 
variables  showed  positive,  but  insignificant  effects  on  the 
probability  of  leaving  the  Navy  in  the  pooled  sample. 
However,  in  the  women-only  samples,  the  OSOURCE  variable  was 
consistently  negative.  This  is  probably  due  to  the  fact 
that  most  officers  commissioned  through  these  sources  have 
prior  enlisted  service  and  are  more  career-oriented  because 
of  their  time-in-service. 

3.  Other  Variables 

The  effects  of  gender  on  the  probability  of 
promotion  to  LCDR  are  not  surprising.  Males  are  39%  less 
likely  to  be  promoted  to  LCDR.  This  is  most  likely  a 
consequence  of  the  small  number  of  males  in  the  community 
(20%) ,  as  well  as  their  reasons  for  entering  the  community 
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in  the  first  place  (e.g.,  family  hardships).  As  the  Gen  URL 
community  exercises  its  new  selectivity  options  to  admit 
other  designators  into  the  community,  this  trend  may  change. 

The  demographic  control  variables  (i.e.,  race  and 
marital/dependent  status)  showed  insignificant  effects  on 
the  probability  of  promotion  to  LCDR.  This  may  be  due  to 
the  small  number  of  observations  in  these  categories  when 
compared  to  the  base  case,  (i.e.,  roughly  80%  of  the  samples 
are  single  with  no  dependents,  and  88%  are  white) . 

In  the  LCDR  retention  models,  the  demographic 
control  variables  for  marital/dependent  status  were  much 
stronger  than  anticipated.  The  variable  MARDEPS  was 
statistically  significant  in  all  models,  indicating  that 
individuals  with  families  are  less  likely  to  leave  the  Navy, 
at  least  at  this  point  in  their  career.  This  may  simply  be 
due  to  the  fact  that  the  Navy  provides  a  family  with  a 
steady  income  and  numerous  benefits,  which  may  not  be  easily 
duplicated  in  the  civilian  sector.  If  the  variable 
continues  to  be  significant  at  higher  paygrades,  then 
additional  interpretations  may  be  necessary.  Although  the 
DIVONE  variable  did  have  a  negative  coefficient,  it  is 
unclear  why  those  divorced/separated  with  dependents  were 
not  significantly  less  likely  to  leave  the  Navy.  These 
individuals  may  also  have  familial  obligations  that  the 
Navy's  benefits  would  ease.  Additional  research  on  the 
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characteristics  of  these  individuals  would  be  needed  to 
adequately  answer  these  questions. 


B .  RECOMMENDAT IONS 

Based  upon  the  results  of  these  thesis,  the  following 
actions  are  recommended: 


1.  Publicize  the  results  of  this  thesis  to  Gen  URL 
community  managers  and  manpower  policy-makers.  The 
information  concerning  the  effects  of  graduate 
education  and  degree  source  may  influence  Gen  URL 
officer  selection  to  Naval  Postgraduate  School  billets 
in  the  future.  As  a  minimum,  it  will  provide  support 
to  the  request  for  additional  billets  at  NPS  for  the 
Gen  URL  officer  community. 

2.  Review  the  results  concerning  commissioning  source 

variables  on  the  probability  of  promotion  and  retention 
in  the  .A.t  the  time  of  this  study  less  than  15% 

of  the  Gen  URL  officers  were  commissioned  through  USNA 
and  ROTCS  and  those  that  did  were  less  likely  to  be 
promoted  and  more  likely  to  leave  the  Navy.  Either 
this  indicates  that  quality  officers  commissioned 
through  these  sources  are  not  selecting  the  Gen  URL 
community,  or  that  the  officers  from  these  sources  are 
simply  not  competitive  with  DCS  graduates  in  this 
community.  In  either  case,  the  Gen  URL  community 
should  review  this  issue  to  determine  if  this  indicates 
a  selection  criterion  problem  or  a  community  reputation 
problem  at  these  commissioning  source  institutions. 

3.  Publicize  the  results  of  this  thesis  to  the  Naval 
Postgraduate  School  admissions  and  manpower  officials 
to  ensure  they  are  aware  of  the  strong  impact  the 
institution  has  on  the  careers  of  Gen  URL  officers. 


Before  a  final  determination  can  be  made  concerning  the 
value  of  graduate  education  to  the  Gen  URL  officer, 
additional  research  is  recommended  in  several  areas. 
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First,  an  analysis  of  Navy-funded  graduate  education 
versus  self-funded  graduate  education  would  better  deteriaine 
the  effect  of  graduate  education  on  the  probability  of 
promotion.  Although  the  OTHERED  variable  in  this  study 
proves  some  information  about  this  effect,  it  does  not 
differentiate  betwee*  education  that  incurs  and  obligation 
and  education  obtained  at  the  officer's  expense.  An  attempt 
was  made  to  identify  tn.-u''-  categories  in  this  study  using 
education  Sponsor  Codes.  Ho.^fc'’er,  the  data  file  had  too 
many  missing  values  to  be  reliable. 

Second,  one  might  model  promotion  probability  at  the 
senior  paygrades,  (i.e.,  CDR  and  CAPT)  for  those  Gen  URL 
officers  with  proven  subspccialist  designations  to  determine 
the  effect  of  this  designation  on  promotion.  As  promotion 
opportunities  diminish  and  competition  increases,  it  would 
be  interesting  to  see  if  the  "technical  expertise"  gained 
through  this  designation  significantly  enhances  one's  rob 
ability  of  promotion. 

One  might  also  choose  to  replicate  this  study  on  Gen  UPJL. 
officers  in  LCDR  and  CDR  paygrades  five  years  from  now. 

With  the  changing  demographics  in  society,  the  officers 
appearing  before  the  selection  boards  in  the  future  may 
exhibit  more  diversity  in  background  and  expertise.  This 
may  provide  more  informative  results  concerning  the  value  of 
graduate  education  to  the  Gen  URL  officer. 
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Finally,  other  Unrestricted  Line  communities  have 
similar  requirements  to  achieve  the  proven  subspecialist 
designation  at  some  point  in  their  careers.  These 
communities  are  vastly  larger  than  the  Gen  URL  community  and 
include  more  diversity  in  characteristics.  Because  they 
have  stringent  ‘'warfare"  qualifications  to  obtain  throughout 
their  careers,  graduate  education  may  be  viewed  as  an 
"interruption"  in  their  career  path.  Therefore,  it  would  be 
interesting  to  determine  the  effects  of  graduate  education 
on  their  promotion  probabilities. 
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APPENDIX  A 


CONSTRUCTION  OF  FILES 

All  files  are  constructed  using  data  from  Officer 
Promotion  History  Files,  Officer  Master  Record  Files,  and 
Officer  Master  Loss  Files.  Officers  who  left  the  Navy  for 
mcdical/disability  reasons  or  death  were  deleted  prior  to 
construction  of  the  files  used  in  this  study. 

1.  LCDR  "STAYERS"  FILE 

This  file  is  constructed  using  the  Officer  Promotion 
History  (OPH)  file  of  all  officers  who  appear  before  the 
Lieutenant  selection  boards  in  fiscal  years  1981  through 
1987,  the  file  of  all  officers  who  appear  before  the 
Lieutenant  Commander  selection  board  in  fiscal  years  1985 
through  1990,  and  the  officers  from  the  Officer  Master  Loss 
file  (OML)  who  leave  the  Navy  during  the  years  1981  through 
1990. 

The  file  of  Lieutenants  (LT)  is  modified  to  include  only 
officers  with  the  designator  1100  or  1105.  This  file  is 
merged  with  the  Lieutenant  Commander  (LCDR)  file  by 
(scrambled)  social  security  number  to  obtain  a  file  of 
General  Unrestricted  Line  (Gen  URL)  officers  who  had 
remained  in  the  Navy  and  the  community  through  selection  to 

.  iiixs  1.1x1^  axbu  xiiCxviCic  OxfxCcxs  who  have  entered  the 
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Gen  URL  community  at  any  time  prior  to  the  LCDR  selection 
board . 

To  identify  the  Gen  URL  offiotrs  who  leave  the  Navy 
prior  to  LCDR,  the  LT  file  is  merged  with  the  OML  file  of 
all  officers  who  leave  the  Navy.  From  this  file,  separation 
program  designator  codes  are  obtained  and  decoded  to 
determine  those  who  have  left  the  Navy  involuntarily.  A 
separate  file  of  these  officers  is  then  created. 

To  create  the  final  LCDR  "STAYERS"  file,  the  merged 
LT/LCDR  Gen  URL  file  is  merged  with  the  involuntary  leavers 
file.  This  file  consists  of  1070  observations.  After- 
deleting  observations  with  missing  values,  the  final  number 
of  observations  in  the  pooled  LCDR  STAYERS  file  used  to 
model  promotion  is  1040. 

2.  LCDR  "LEAVERS"  FILE 

This  file  is  constructed  using  the  OPH  file  of  all 
officers  appearing  before  the  LT  selection  board  in  fiscal 
year  1981  through  1987,  the  file  of  all  officers  appearing 
before  the  LCDR  selection  board  in  fiscal  year  1985  through 
1990,  and  the  OML  file  of  all  officers  leaving  the  Navy 
between  the  years  1981  and  1990, 

The  file  of  LTs  is  modified  to  include  only  those 
officers  with  the  designator  1100  or  1105.  This  file  is 
then  merged  with  the  OML  file  to  obtain  a  file  of  LT  Gen  URL 
officers  who  leave  the  Navy.  From  this  rile,  separarion 
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program  designator  codes  are  obtained  and  decoded  to 
determine  those  who  leave  the  Navy  voluntarily. 

To  identify  those  officers  who  have  left  the  Gen  URL 
community  prior  to  the  LCDR  selection  board,  the  LT  Gen  URL 
file  is  merged  with  the  LCDR  file  in  which  all  LCDR 
1100/1105 '6  have  been  deleted.  Once  merged,  the  Prior 
Designator  variable  is  reviewed  to  identify  those  LCDRs  who 
had  previously  been  1100/1105s.  A  new  file  of  these 
observations  is  created. 

To  obtain  the  final  LCDR  "LEAVERS"  file,  the  voluntary 
leavers  file  is  added  to  the  prior  Gen  URL  file.  This  file 
contains  1275  observations.  To  run  the  retention  model,  the 
pooled  LCDR  "LEAVERS"  file  is  added  to  the  pooled  LCDR 
"STAYERS"  file  and  includes  2345  observations. 

3.  CDR  "STAYERS"  FILE 

This  file  is  constructed  using  the  OPH  file  of  only 
those  Gen  URL  officers  who  appear  before  the  LCDR  selection 
board  in  fiscal  year  1981  to  1987,  the  file  of  Gen  URL 
officers  appearing  before  the  Commander  (CDR)  selection 
board  in  fiscal  year  1986  to  1990,  and  those  Gen  URL 
officers  from  the  OML  file  who  leave  the  Navy  during  the 
years  1976  to  1987. 

The  LCDR  Gen  URL  file  is  merged  with  the  CDR  Gen  UTIL 
file  by  (scrambled)  social  security  number  to  obtain  a  file 

^  ^  ^  T  tt^  t  m  ar  •  a  a  ^  m  ■  W  ^  A  f  ^  M  ^  ^  ^  a  «««  ««« «  %  ^  «  t 

X.  W9di  wrvxj  vviiw  A«r-iuux<f  waaw  wj 

through  selection  to  Commander.  This  file  also  includes  any 
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officers  who  enter  the  Gen  UPL  community  prior  to  selection 
for  CDR. 

To  identify  those  Gen  URL  officers  whu  leave  the  Nav'y 
prior  to  the  CDR  selection  board,  the  LCDR  Gen  URL  file  is 
merged  with  the  OML  file.  From  this  file,  separation 
program  designator  codes  are  obtained  and  decoded  to 
identify  chose  who  leave  the  Navy  involuntarily.  These 
involuntary  leavers  are  placed  into  a  separate  file. 

To  construct  the  final  CDR  "STAYERS"  file,  the  merged 
LCDR/CDR  Gen  URL  file  is  merged  with  the  involuntary  leavers 
file.  This  file  consists  of  430  observations.  After 
deleting  those  observations  with  missing  values,  the  final 
pooled  CDR  "STAYERS"  file  used  to  model  promotion  consists 
of  404  observations. 

4.  CDR  "LEAVERe”  PILE 

This  file  is  created  using  the  CPH  file  of  all  Gen  URL 
officers  appearing  before  the  LCDR  selection  board  from 
fiscal  year  1981  to  1987,  and  i.he  OML  file  of  all  Gen  URL 
officers  who  leave  the  Navy  during  the  years  1976  to  1987. 

The  LCDR  Gen  URL  file  is  merged  with  the  Gen  URL  OML 
file  to  obtain  a  file  of  LCDR  Gen  URLs  who  leave  the  Navy. 
From  thi::?  file,  separation  program  designator  codes  are 
obtained  and  decoded  to  identify  those  v/ho  leave  the  Navy 
vo.Tuntai  i  ly . 

r-  tiV.^  4-  Vn  ^  ^  f  TT)  T  ^  «  4>  •  »  ^  ^  i  ^ 

the  CDR  selection  board  are  unidentifiable  in  these  files. 
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Therefore,  the  final  CDR  "LEAVERS"  file  is  created  using  the 
merged  LCDR  Gen  URL/Voluntar:  leavers  files  referred  to 
above.  This  file  consists  of  386  observations.  To  run  the 
retention  model,  the  pooled  CDR  "LEAVERS"  file  is  added  to 
the  pooled  CDR  "STAYERS"  file  and  includes  790 
observations . 


APPENDIX  £ 
MODEL  RESULTS 


TABLE  B.l.A  LOGIT  RESULTS  FOR  LCDR  "STAYERS**  PuOLED  SAMPLE 

(BASIC  MODEL) 


VltRIliBLE 

COEPPICIENT 

DELTA 

INTERCEPT 

l.i-- 
(2.  /. ; 

N/A 

MALE 

-l.C' 

(52.j7i  « 

-.3763 

U5NA 

-0.59 

(2.55) 

-.1460 

ROTCS 

-0.57 

(3.79) 

-.1410 

OSOURCE 

-0.63 

(1.48) 

-.1559 

BLACK 

-0  05 
(0.01) 

-.0121 

OTHER 

0.06 
(r .06) 

.0143 

DIVONE 

-0.12 

(0.09) 

-.0291 

H.  DEPS 

-0.46 

(5.67) 

-.1136 

ACE 

-0.04 

(1.59) 

N/A  + 

PCSCH 

1.71 

(27.43)* 

.2924 

OTHEREO 

0.71 

(11.01) 

.1532 

CPA 

0.  IS 
(3.25) 

.0339 

1  TECH 

-0.28 

-.0607 

(3.22) 

N  -  J040 

Chi-square  vali'ea  in  parontheeas 
•  “  aiqnificdPi  at.  .01 

••  “  eiqnificant  at.  .Oti 


■*  Averaqo  aT«  wan  inclylod  in  tlio  calculation  foi  the  baas  caae 
(iritercep^)  only. 


TABL£B.1.B  LOGIT  Rf-Sl.rLTS  FX>R  LCOR  "STA VERS"  POOLED  SAMPLE 

vMODEL  2# 


VAR1ABI>; 

coEmciEvr 

DELTA 

IKTERCEPT 

1  25 
a  57, 

N/A 

MAL£ 

-1.74 
(55  38)** 

-.3878 

USNA 

-0.83 
(4  34) 

-.2045 

ROTCS 

-0  69 
(5  27, 

-.1704 

V>»SJUK\_C 

0  90) 

BLACK 

-0  09 
(0  04) 

-.0216 

Ol-HER 

0  08 
(0.11) 

.0212 

DIVON'E 

-0  11 
(0Cf7) 

-  0265 

WARD  EPS 

-0  47 
(5  77) 

-.1157 

AGE 

-0  03 
(1.27) 

N/A  + 

roscH 

1  69 
(18  84) 

.2^^♦4 

OTHEREO 

0  74 
(11  44) 

,1562 

OP,. 

0  1., 

(2  45) 

.07  8  9 

•lECH 

J  43 

((■  01) 

-.1057 

OTfXH 

0  03 
(OOO. 

.0059 

TQC 

0  19 

0  42) 

.0441 

N  •  lOiO 

C^*quA/t  v*>kiC4  m  pAixnthe4C4 

*  *  MfluflCAOl  Cl  k>(l 
**  ■  tCtuAcAOi  1  0^  k>cJ 


4  Avcofc  If e  itu  iKkMkJ  m  tbe  CAkvUtlKn  for  tSc  t4K  cv: 


TABtJ:  S.2.A  LOGIT  RESULTS  FOR  LCDR  “STAYERS “  WOKEN- 

SAMPLE 


(BASIC  MODEL) 


VARIABLE 

COEFFICIENT 

DELTA 

INTERCEPT 

0.93 

(1.11) 

N/A 

USUA 

0.06 

(0.02) 

.0149 

ROTCS 

SI* 

0.  31 
(0.61) 

<J  .  uv 
(0.01) 

.0758 

.0223 

BLACK 

-0.09 

(0.03) 

-.0225 

OTHER 

-0.07 

(0.07) 

-.0200 

DIVONE 

-0.47 

(1.33) 

-.1166 

yjJdT.TZ 

^  V  •  X  / 

(0.59) 

-.0425 

AGE 

-0.03 

(1.04) 

M/A  + 

PCSCH 

1.58 
(24.08) • 

.3144 

OTKE.RED 

0.80 

(11.80) 

.  1866 

GPA 

0.22 

(5.43) 

.0499 

TECH 

-0.34 

(4.05) 

-.0848 

J 

N  -  838 

Chi-eqi  are  values  in  parentheses 

•  ■  significant  at  .Cl  level 

•*  »  significant  at  .Ob  level 

*  A''erage  age  was  includeQ  in  the  calculation  for  the  base 
(intercept)  only. 
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TABLE  B.2.B  LOGIT  RESULTS  FOR  LCDR  “STAYERS*  WOMEN-ONLY  SAMPLE 

(MODEL  2) 


VARIABLE 

COEFFICIENT 

DELTA 

INTERCEPT 

0.90 

(1.05) 

N/A 

USNA 

-0.36 

(0.48) 

-.0810 

ROTCS 

0.13 

(0.10) 

.0268 

OSOURCE 

-0.12 

(0.02) 

-.0260 

BLACK 

-0.25 

(0.20) 

-.0553 

OTHER 

-0.09 

(0.09) 

-.0194 

DIVONE 

-0.47 

(1.34) 

-.1074 

HARDEPS 

-0.19 

(0.71) 

-.0416 

AGE 

-0.03 

(0.80) 

N/A  * 

PCSCH 

1.78 

(19.49) 

.2356 

OTHERED 

0.91 

(14.31) 

.  1546 

GPA 

0.  18 
(3.91) 

.0339 

TECH 

-0. 55 
(7.89) 

-. 1220 

GTECH 

-0.58 

(1.27) 

-.1343 

TQC 

0.38 

(6.49) 

.0740 

N  -  833 

Chi-square  values  in  parentheses 
»  ■  significant  at  .01  level 

*•  ■  significant  at  .05  level 

-f  Average  age  was  included  in  the  calculation  for  the  base  case 
(intercept)  only. 
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TABLE  B.3.B  LOGIT  RESXn.TS  FOR  LCDR  "LEAVERS"  POOLED  SAMPLB 
(BASIC  MODEL) 


VARIABLE 


INTERCEPT 


crv/rpiciENT 


-C.49 

(0.73) 


DELTA 


N/A 


MALE 

USNA 


0.75 

(29.15)** 

0.58 

(5.76) 


.1845 

.1422 


1  ROTCS 

! 


0.44 

(5.88) 


.1073 


OSOURCE 


0.10 

(0.11) 


.0237 


BLACK 

OTHER 

DIVONE 

KARDEPS 

AGE 


-0.01 

(0.00) 

-0.17 

(0.65) 

-1.91 

(14.91) 

-1.82 

(87.38)** 

-0.01 

(0.23) 


-.0023 

-.036? 

-.2921 

-.2843 
N/A  + 


PGSCH 


-4.84 

(23.08)* 


.3695 


OTHERED 

GPA 


-1.18 

(44.58)** 

0.23 

(17.64) 


-.2190 

.0547 


TECH 


-0.14 

(1.48) 


-.0322 


N  -  2345 

Chi-equare  values  in  parentheses 
*  ■  eignificant  at  .01  level 

••  ■  significant  at  .05  level 

+  Average  age  was  included  in  the  calculation  for  the  base  case 
(intercept)  only. 
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TABLE  B  LOGIT  RESLXTS  FOR  LCDR  "U:avE31S*  rOOLED  SAMPLE 
(MODEL  2) 


N  -  2i45 

Qu  vA)ue4  m  ^Armlbe«ej 

*  ■  UfttifiCJAl  U  .01  Irvd 
**  •  nfDiTtcjfil  ftl  .0$  kvd 

4  Averse  Aft  waj  iDf>i*4f4l  ■>  tbc  aUcuUbcn  for  <be  bA«e  cue  ooiy. 
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TABLE  B.4.A  t/XJIT  RESULTS  POR  LCDR  "JXAVERS"  WOMEH-ONLY  SAMPI^ 

(BASIC  MODEL) 


_ VARIABLE 

INTERCEPT 

USNA 

ROTCS 

OSOURCE 

BLACK 

OTHER 

DIVONE 

MARDEPS 

AGE 

PGSCH 

OTHERED 

CPA 

TECH 


COEPriClEWT 

-0.82 

(1.42) 

1.02 

(10.64) 

0.57 

(4.97) 

-0.46 

(0.55) 

-0.12 

(0.07) 

-0.18 

(0.58) 

-1.62 

(8.59) 

-1.93 
(37. 41)*“ 

-0.18 

(0.53) 


-4.83 


N/A 

.2457 

.  1312 

-.0903 

-.2911 

-.0376 

-.2310 

-.2517 

N/A  + 

-.3127 

-.2228 

.0270 

-.0534 


N  ■  1657 

Chi-Bquare  valueo  in  parentheees 
*  ■  significant  at  .01  level 

»•  m  significant  at  .05  level 

+  Average  age  was  included  in  the  calculation  for  the  base  case 
(inteicept)  only. 
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TABLE  B.4.B  LOGIT  RESULTS  FOR  LCOR  "IXAVERS"  HOHEN-ONLY  SAMPLE 

(MODEL  2) 


VARIABLE 

COEFFICIENT 

DELTA 

INTERCEPT 

-0.90 

(1.39) 

N/A 

USNA 

0.76 

(5.06) 

.1874 

ROTCS 

0.45 

(2.97) 

.1119 

OSOURCE 

-0.95 

(2.05) 

-.1946 

BLACK 

-0.21 

(0.19) 

-.0481 

OTHER 

-0.18 

(0.57) 

-.0434 

DIVONE 

-1.62 

(8.57) 

-.2965 

MARDEPS 

-1.94 
(37.79) *• 

-.3270 

ACE 

0.02 

(0.70) 

N/A 

PGSCH 

-5.47 

(24.50)* 

-1.64 

-.4244 

OTHERED 

(47.71) •* 

0.11 

-.2965 

GPA 

(2.56) 

-0.42 

.0418 

#  *7  ^  A  \ 

.  fiOQyl 

1,07 

GTECH 

(2.72) 

0.19 

-.2577  1 

TQC 

(3.45) 

.0445 

- - - -  - - 

N  -  1657 

Chi-sqiiare  values  in  parentbeec" 

*  eignif ic^nt  at  .Cl  level 
**  ■  significant  at  .05  level 

♦  Average  age  was  included  in  the  calculation  for  the  baee  caee 
(intercept)  only. 
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SABLE  B.S.A  LOGIT  RESULTS  FOR  COR  "STAYERS"  POOLED  SAMPLE 

(BASIC  MODEL) 


VARIABLE 

COEFFICIENT 

DELTA 

INTERCEPT 

1.63 

(1.09) 

N/A 

MALE 

-2.07 

(14.26) 

-.3895 

ROTCS 

-0.36 

(0.35) 

-.0891 

OTHER 

-0.43 

(0.84) 

-.1060 

DIVONE 

-0.55 

(0.97) 

-.1320 

MARDEPS 

0.13 

(0.21) 

.0324 

AGE 

-0.07 

(1.22) 

N/A  + 

PGSCH 

0.62 

(4.51) 

.  1500 

OTHERED 

0.39 

(2.38) 

.0962 

GPA 

0.52 

(0.44) 

.0192 

TECH 

-0.15 

(0.44) 

-.0374 

N  K  404 

Chi-eguare  valuea  in  parentheeeB 

*  =  significant  at  .01  level 

••  ■  significant  at  .05  level 

*  Average  age  was  included  in  the  calculation  for  the  base  case 
(intercept)  only. 
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TAhLE  B.5.B  LOGIT  RESULTS  FOR  CDR  ’STAYERS"  VfOMER-ONLY  SAMPLE 


(BASIC  MODEL) 


VARIABLE 

CCEPFICIENT 

DEXTA 

INTERCEPT 

1.83 

(1.32) 

N/A 

ROTCS 

-0.06 

(0.01) 

-.0150 

OTHER 

-0.55 

(1.30) 

-. 1326 

DIVONE 

-0.48 

(0.74) 

-.1189 

MARDEPS 

-0.007 

(0.00) 

-.0017 

AGE 

-0.07 

(1.36) 

N/A  + 

PGSCH 

0.55 

(3.50) 

.  1353 

OTHERED 

0.43 

(2.71) 

.1066 

GPA 

O.UD 

(0.27) 

s  r 

•  UX  9  / 

TECH 

-0.14 

(0.34) 

-.0348 

N  «=  36b 

Cht-Bcjuare  values  in  parentheses 
•  “  significant  at  .01  level 

••  =  significant  at  .05  level 

+  Average  age  was  included  in  the  calculation  for  the  base  caee 
(intercept)  only. 
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TABLE  B.6.A  LOGIT  RESULTS  TOR  CDR  “LErVERS*  WOKEN-ONLY  SAMPLE 

(BASIC  MODEL) 


ft  _  r*  rv 
1  ^  /  S'  w 

Cni-Bq^iare  -aluee  in  pa 
*  «  significant  at  .M  level 

**  «  significant  at  .OS  level 


-*■  Average  age  ..as  included  in  the  cclculation  for  the  Lase  case 
(intercept;  only. 


TABLE  B.6.B  LOGIT  RESIJLTS  FOP  CPR  "LEAVERS"  WOMEB-ONLY  SAMPLE 

(BASIC  MODEL) 


N  =  751 

Chi-equare  values  .  parenfneeeB 
•  significant  at  .01  level 

**  •=  nigriftc-.nt  at  ,05  level 

+  Average  age  was  included  in  the  calculation  for  the  base  caee 
(inte’'cept)  only. 
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APPENDIX  C 


LIKELIHOOD  RATIO  TEST  RESULTS 


TABLE  C.l 

LIKELIHOOD  RATIO  TEST  RESULTS  FOR  LCDP  "STAYERS" 

POOLED  MODEL 


RESTRICTED  MODEL;  PROMOTE  =  MALE  +  USNA  +  ROTCS  + 
OSOURCE  +  BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH 


UNRESTRICTED  MODEL:  PROMOTE  ==  MALE  +  USNA  +  ROTCS  + 
OSOURCE  +  BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH  +  GTECH  +  TQC 


Restricted 

Likelihood 

Function 


Unrestricted 

Likelihood 

Function 


Computed 

Chi-Square 

Value 


1075.01 


1071.29 


3.72 


Critical  Chi-Square  values  {df=2) 
9.21  at  .01  level  of  significance 
5.99  at  .05  level  of  signf icancc 
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TABLE  C.2 


LIKELIHOOD  RATIO  TEST  RESULTS  FOR  LCDR  "STAYERS" 

WOMEN-ONLY  SAMPLE 


RESTRICTED  MODEL:  PROMOTE  =  USNA  +  ROTCS  +  OSOURCE 
BLACK  +  OTHER  +  DIVONE  +  KARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH 


UNRESTRICTED  MODEL;  PROMOTE  =  USNA  +  ROTCS  +  OSOURCE  + 
BLACK  +  OTHER  ^  DIVONE  +  MARDEPS  +  AGE  +  PGSCH  + 
OTHERED  +  GPA  +  TECH  +  GTECH  +  TQC 


Restricted 

Likelihood 

Function 

898.63 


Unrestricted 

Likelihood 

Function 

890.93 


Computed 

Chi-Square 

Value 

7.70 


Critical  Chi-Square  values  (df=2) 
9.21  at  .01  level  of  significance 
5.99  at  .05  level  of  signficance 
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TABLE  C.3 


LIKELIHOOD  RATIO  TEST  RESULTS  FOR  LCDR  "LEAVERS"  POOLED 

SAMPLE 


RESTRICTED  MODEL;  PROMOTE  =  MALE  +  USNA  +  ROTCS  + 
OSOURCE  +  BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH 


UNRESTRICTED  MODEL:  PROMOTE  =  MALE  +  USNA  +  ROTCS  + 
OSOURCE  +  BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  TECH  +  GTECH  +  TQC 


Restricted 

Likelihood 

Function 


Unrestricted 

Likelihood 

Function 


Computed 

Chi-Square 

Value 


2162 . 38 


2131.68 


30.70 


Critical  Chi-Square  values  (df-2) 
9.21  at  .01  level  of  significance 
5.S5  at  .Of)  level  of  signficance 
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TABLE  C.4 


LIKELIHOOD  RATIO  TEST  RESULTS  FOR  LCDR  "LEAVERS"  WOMEN-ONLY 

SAMPLE 


RESTRICTED  MODEL;  PROMOTE  =  USNA  +  ROTCS  +  0S0UR:E  + 
BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH 
+  OTHERED  +  GPA  +  TECH 


DKRESTRICTED  MODEL:  PROMOTE  =  USNA  +  ROTCS  +  ©SOURCE  + 
BLACK  +  OTHER  +  DIVONE  +  MARDEPS  +  AGE  +  PGSCH  + 
OTHERED  +  GPA  +  TECH  +  GTECH  -r  TQC 

Restricted  Unrestricted  Computed 

Likelihood  Likelihood  Chi-8q[uare 

Function  Function  Value 

1583.15  1576.28  6.87 

Critical  Chi-Square  values  (df=2) 

9.21  at  .01  level  of  significance 

5.99  at  .05  level  of  signf icance  _  _ 
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